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PREFACE 


The steam locomotive has been and will remain for many years to come 
the mainstay of rail transport in India. At present, Railways use nearly 
a third of the country’s coal out-put, tmd coal is the largest single item 
of railway expenditure. In the context of low reserves of high-grade 
coal in the country and of the dire ' necessity for economy in expenditure, 
coal consumption and the mounting fuel bill of Railways have been 
constantly in the public eye. 

From time to tune, different aspects of the coal problem, such as its 
reserves, production and distribution; its grading tmd pricing; the scope 
for economy in consumption etc. have been examined by various Com¬ 
mittees. In the recent past, the Fuel Economy Enquiry Committee 1953 
(Shri D. C. Driver, Chairman) focussed attention on the irrational distri¬ 
bution and price structure of ccal, and on the effect of inferior coal supplies 
on rail transport and expenditure. The Coal Washeries Committee, 
1954 (Shri J. N. Mukherji, Chairman) reported on the feasibility of setting 
up washeries to improve the quality of inferior coals, which are in abundant 
supply in the country. 

Inspite of the commendable (Work'done by these Committees, and the 
efforts made by Railways, the Railway fuel bill continues to rise. Public 
concern on this matter was again voiced in the Lok Sabha in August 1957 - 
The Hon’ble Minister for Railways therefore decided to have the whole 
question examined and on the 9th August 1957 he gave the following 
assurance : 

‘T think a small Committee is necessary to go into this question as 
to how the increase is due to the quality of coal or whether there is any 
extra expenditure in handling the coal.... I propose to have this question 
examined in greater detail.” 

Accordingly, the present Committee, designated as the ‘Expert Commit¬ 
tee on Coal Consumption on Railways’, was appointed in November 
1957. As the Railway Board were already considering the appointment of 
a Committee to assess the future requirements of Railway coal and th« 
prospects of supplies, the terms of reference were enlarged to include this 
issue. 

In addition to the analysis of expenditure and the examination of future 
supplies, the Committee have attempted to make a quantitative assess'ment 
of the factors responsible for increase in consumption of 'Coal, and to indi¬ 
cate the directions in which economy can be achieved. Apart from the 
need for effective control on coal consumption by Railways, there is room 
for considerable econt’my by improving quality of coal supplies. The 
Committee have therefore emphasised the need for improving the quality 
of coal supplies to Railways by giving them freedom to select collieries, 
and by setting up a Railway Inspection Organisation at the loading points 
in the coalfields. 

With regard to the dearth of high-grade coals for Railway use, the Com¬ 
mittee are ifi' the view that the setting up ('f washeries for upgrading in¬ 
ferior coals, of which supplies are abundant, is ine\’itable. 


KARNAIL SINGH 
Chairman, 

Expcri Commiitcc on Coal Consumpiion. 



INTRODUCTION 


The Expert Ccemmittcc rn Coal Consumption on Railways \^as ap¬ 
pointed by the Ministry of Railways under their letter No. E57CO1T33 RBi, 
dated the 5th November, 1957, Appendix i {a), to study the Railway coal 
problem in accordance w-ith the following terms of reference :— 

I, Tc examine and to report on the factors responsible for increase 

in railway expenditure ( n coal, commenting particularly on— 

(/) the extent to which the c]uality of coal is responsible for increase 
in consumption and expenditure and for poor performance ; 

(«) the expenditure incurred r n handling charges keeping in view 
the lead and lift involved ; 

(///) the cXiiTiparative merits and tk'irierits of employing departmental 
or contract labour for coal handling ; 

(?r) the causes and quantum of w'astage and losses of coal in transit, 
in sheds and otherwise ; 

(z') the extent to which the increase in expenditure on coal is due 
to increase in traffic, coal prices, freight charges t>n coal, etc. 

II. To examine the Railways’ future requirements of high grade coal 

for steam traction and the prospects of adequate supplies and to re¬ 
commend measure; for meeting any anticipated shortages. 

Constitution of the Committee 

d'he Committee was constituted as follows :— 

1. Shri Karnail Singh, Member, Engineering, 

Railway Board. .... Chairman 

2. Shri R. Krishnaswamy, Director, Mechanical Engineering 

Raihvay Board. ...... Membev 

3. Shri Ratan Tall, Director, Transportation (!’), Railway 

Board. ........ Member 

4. Dr. J. W. Whitaker, Dv. Director General, Council 

of Scientific and Industrial Research, New Delhi. . Member 

5. Shri P. M. Navak, I.C.S., Coal Controller, Calcutta. . Member 

6 . Shri D. P. Mathur, Senior D\'. General Manager, 

Central Raihvay, Bomba>-. ..... Member — 

Secretary 

Jcin.t Eirector, Mechanical Engineering (Ccal), Railway Board 
(Shri M V Kam'ani), to giv'c technical assistance to the Secretary. 

Dr. A. Lahari, Director, Euel Research Institute, Dhanbad, w'as later 
appointed as a Member of the Committee from 8th E’ebruary, 1958. 

The Committee commenced their work on 16-11-1957 when Shri D. P. 
Mathur assumed charge as Member-Secretary at New' Delhi. A Questionnaire 
[Appendix i (/?)], relating to the diherent issues contained in the terms 
of reference was circulated on 27-11-1957 to the Railways, the Coal Controller 
and the Director, Geological Survey of India, etc., for collecting information. 
Supplements to the Questionnaire were also issued from time to time. Re¬ 
plies to the Questionnaire and supplemcntry enejuiries were received in parts 
and their examination was completed bv the end of April, 1958. 



Approach to the Enquiry 

Regarding the first term of reference, relating to factors responsible 
for increase in Railways’ expenditure on coal, the Committee conducted the 
following field investigations on Railways which continued upto the end of May 

1958 

(a) Test weighments of coal wagons at colliery base stations to see 
whether the wagons were correctly loaded at the sources of supply. 

(b) Test weighment of wagons receiv’^ed at Loco sheds to see what losses 
of coal take place in transit. 

(c) Coal trials with two Fuel Test Car Units to determine actual con¬ 
sumption of coal on various services as compared with the trip 
rations and the consumption recorded in sheds on the same services 
operated by the same locomotives, with a view to assess the extent 
of wastages and losses. 

fd) ‘Rapid Quality Surveys’ on Railways few an assessment of the 
quality of coal received by them. 

The Member-Secretary, assisted by the Joint Director, Mechanical 
Engireering (Coal), also studied the system of control exercised in loce> sheds 
for prevention of wastages of coal on shed services and train operation. 

Plan of the Report 

The Report is divided into two parts. Part I deals witli the examination 
of the first term of referatce. The first chapter in this part is an cutline cf 
the study on 'Grading and Pricing of Induin Goafs' and has been given as a 
prelude for a proper appreciation of the various issues covered by the terms of 
reference. 

Part II of the Report deals with the problem of the future supplies of high 
grade coals to Railways, anticipated deficiencies, atid the measures necessary 
to imjwove the supplies. 

A Resume of the Report together with a .Nummary of the Recommen¬ 
dations is given at the end of Part II of the Rcpt>rt, 



Types of Coal. 


Coal Grading— 
1926. 


CHAPTER 1 

INDIAN COALS : GRADING AND PRICE STRUCTURE 

For a proper appreciation of the various issues connected with the 
terms of reference, it is necessary to review briefly the types and the grades of 
Indian coals, the price structure introduced under Government control and the 
effect of the price structure on fuel costs to the consumers, particularly to the 
Railways. 

2. Coals in India are obtained (f) from Bengal & Bihar Coalfields compri¬ 
sing Jharia, Raniganj, Bokaro and Karanpura coal-bearing areas and (m) from the 
Outlying Coalfields located in Aladhya Pradesh (Korea, Chindwara, Korba.^ 
etc.), Bombay (Chanda), Andhra Pradesh (Singareni), Orissa (Talcher), and 
Assam (Khasi, Jaintia and Garo hills, etc.). In addition, lignite (i.c. brown 
coal of low' calorific value and usually very high in moisture) occurs in the South 
Arcot District of Madras State and in small quantity in Bikaner. The frontis¬ 
piece is a map of India showing the various coalfields. 

The coals of Bengal & Bihar and of the Outlying Fields arc of bitumi¬ 
nous varieties and may be broadly classified under the following two types:— 

ii) Coking coals —low to medium volatile (20% to 33%), with low 
moisture from 1% to 3%. These coals have strong caking pro¬ 
perties, and are generally suitable for manufacture of metallur¬ 
gical coke. 

{ii) Non-coking coals .—high in volatiles (usually over 33%), moderately 
high in moisture from 4% to 15%. These coals have weakly- 
caking or non-ctiking properties, and are used for steam genera¬ 
tion and other purposes. 

Certain coals are, however, intermediate in type between {i) and {ii) above. 

Coals of Jharia and Bokaro Coalfields are of the coking type, while those 
of the Raniganj and Karanpura Fields are mostly of the non-coking type (inclu¬ 
ding weakly coking), except in the Western region of Raniganj field where the 
coals are generally coking. Coals available in the Outlying Fields are mostly 
non-coking. 

Lignite may be regarded as bituminous coal of low calorific value but it 
is often low in ash and can be used in thermal power stations near the mines, 
in the manufacture of briquettes (domestic fuel), of gaseous and liquid 
fuels, and of chemicals. Its extraction and utilisation on a commercial 
scale has now' been undertaken in South Arcot by the Government of India. 

3. Within each type of bituminous coal, i.e., coking or non-coking, there 
is a wide variation in the natural content of moisture and ash, and in the calo¬ 
rific value of coal. This has necessitated the grading of coals into different 
categories. The first attempt at grading was made by the Coal Grading Board, 
set up by the Government of India in 1925, to regulate and improve the 
exports of coal which had declined in the years 1922 to 1925 due to lack 
of specifications for different qualities of coal. The Indian ^al Grading 
Board adopted the following scheme for grading coals :— 

“INDIAN COAL GRADING BOARD SCHEME (1926) 

Low moisture and low volatile coal (coking) 

—Barakar and Kurhurbaree Series— 

Up to, but not exceeding 13% ash and over 

7,000 calories per gram (12,600 Btu per lb.) Selected Grade 

Up to, but not exceeding 15% ash and over 6,500 

calories per gram (11,700 Btu per lb.) Grade I (One) 
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Colliery Con¬ 
trol Order, 
1944 * 


Grading 
Scheme, 1944. 


Up to, but not exceeding i8'X) ash and over 6.000 

calories per gram (10,800 Btu per lb.) Grade II (I'wo) 

Any coals inferior to the above . . . Grade III (Three) 

High moisture & high volatile coal (non-coking) 

—Raniganj Series— 

Up to, but not exceeding ii*’,, ash over 6,800 
calories (12,300 Btu per lb.) and under 
6% moisture ..... Selected Grade 

Up to, but not exceeding 13% ash, over 6,300 
calories (11,400 Btu per lb.) and under 
g% moisture ..... Grade I (One) 

Up to, but not exceeding i6‘’,, ash, over 6,000 
calories (10,800 Btu per lb.) and under 
io')o moisture ..... Grade II (Two) 

Any coals inferior to the above . . Grade III (Three)’’ 

It will be seen that in 1926 the Coal Grading Board took into consideration 
ash, moisture, and calorific value as the three factors determining the grade of 
coal. The internal market was not controlled by this Grading Scheme. 

4. The onset of the industrial slump following the First World War 
led to a crisis in the coal industry in the years following 1926. The lowest 
prices were touched in 1936. 'I'his left the industry in an e.xhausted state. 
With the advent of the Second World War, the demands for coal increased ra¬ 
pidly but, as production had fallen during the pre-war crisis, coal was in short 
supply and consumers had to pay exorbitant prices. With a view to sti¬ 
mulating production and stabilising prices, the Colliery Control Order was 
promulgated in 1944, and the Government t^f India assumed ctintrol over dis¬ 
tribution and coal prices. IGr this purpose the Coal Commissioner’s Orga¬ 
nisation was set up and continues to function to this day. 

5. One of the steps taken by the Coal Commissioner’s Organisation was 
to introduce a Grading Scheme in 1944, for the internal market. The scheme 
is applicable only to coals of Bengal and Bihar Coalfields and is given below 

t;OAI. I'ROM Sl'AMS O'!' RANKiANJ SliRIES 

Non-coking (High volatile and high moi.sture) 

If the ash and moisture content thereof— 

(?) does not exceed 17-5% 

(?■/■) exceeds 17'5%, but does not exceed 19'),, 

(«?■) exceeds i9‘)o, but does not exceed 24'’,) 
liv) exceeds 24‘X.. but does not exceed 28",) 

flOAL FROM ANY OTHER SliAMS 

Coking (Low valatile and low moisture) 

If the ash thereof — 

(?) does not exceed is”,', .... 

(?:?) exceeds but does not exceed 17% 

Ini) exceeds 17%, but does not exceed 2obi, 

(iv) exceeds 20%, but does not exceed 24% 

Iv) exceeds 24%, but does not exceed 28% 

(vi) exceeds 28%, but d ies not exceed 35% 


Sel. A 
Sel. B 
Grade I 
Grade II 


SeL A 
Sel. B 
Grade I 
Grade II 
Grade III A 
Grade III B 
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‘Ash plus Mo¬ 
isture’ and 
Calorific Value 
Relationship. 


h™,. hr h" f (high volatile and high moistnrd 

havL been graded on the basis of‘ash plus moisture’ where-is r,vk-imr 

volatile and low moisture) have been graded on the blsis of‘ash’ only """cohinr 
coals have about 2V, moisture which- if added to the ‘ash’ for th^^se^^ 
would make the grading of coking and non-coking coals follow practically'’the 
same ash plus moisture’ scale, grade for grade 'fhe omission nf r .1 ’u ^ r 
(»P»hed ,n the grading Schcnte” fan ihek^r Sal" 

X rfcoii the fuel 

f vu . ^ '‘^boratory tests on a large number of samples drawn from 

cc supplied^ to Railways show that there is a relationship between ‘ash plus 
n^nisture and calorihc value but differently for coking anS non-coking^coalf 

the different types and grades of coal. 


Tarlic 


-Relationship between ^Ash:Ash plus Motsturc' and Calortfic Value 


L(nv volatile coking coal.s 
(irade --—-——.—.—-—.— ____ 

of , Ash content* Calorific value (Rtii/lb.) 

Coal : (2% added for-----^_ 

rnoisture) Range Average 


High \olatile non-ct)king coals 

I'Ash and Calorific \ alue (Btu/lb ) 
moisture con- _____ ' 

Range Average 


Scl. A i Up to 17';;, 
Sel. H 17 to 19% 
Cti'. I 19 to 22% 
Or. 11 ; 22 to 26% 


13000-12700 12850 Up to 17-5% , 22 oo-n 8 oc 

12700—12300 12500 17.5 to 19% I ,,800-1 r6oc 

12300-1,600 ,,950 19 to 24% 1,600-10800 

imoo-,0800 ■ 1,200 24 to 28'k, ,10800-10000 


Aloistuie in coking coals generally ranges from i to 3‘’'j 
'Moisture in non-coking coals generally ranges from 4 to I5‘’9 


12000 

11700 

11200 

10400 


It Will be observed that, although the grading of coking and non-coking 
coals, follows practically the same ‘ash plus moisture’ scale, yet the calorihc 
value of coking coal corresponds to that of non-coking coal one grade higher 

1 he prices of coals, coking or non-coking are practically the same grade for 
grade. 


To equate coking and non-coking coals, grade for grade on ‘ash plus 
moisture scale, becomes anomalous, as the calorihc value of non-cokinv 
coals is much lower than that of coking coals, grade for grade. ^ 


The Indian Coalhelds Committee, 1946 emphasised the importance 
of physical and chemical analysis of coal resources in the country and made 
the following observations ;— 

“In our view, a survey of Indian coals is necessary for more than one 
reason of national importance and it should, therefore, be under¬ 
taken primarily at Covernment expense.. 

Two points may be mentioned here. There has been much criticism 
of the present basis of grading for export purposes. It is also alleged 
that the results of the analysis are expressed in unsound terms which 
convey to the consumer little knowledge of the real fuel value of 
the coal. Be that as it may, we think that the present basis has 
proved useful as a rough and ready guide to the calorific values 
of certain Indian coals, but we agree that grading or classification 
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Pricing 

Coals. 


should in future be based upon the detailed chemical and physical 
survey, the results of which should be stated in internationally 
accepted terms.” 

The Committee agree with the above observations. It is internationally 
accepted that, in addition to the physical (coking or non-coking) and chemical 
(ash, moisture, volatile matter, etc.) properties, calorific value should be 
specified in the grading or classification of coal, as the price paid for a grade 
of coal by the consumer should be related to the heat value. 

6. Prior to the introduction of Colliery Control Order, 1944, coals of 
Bengal and Bihar were graded only for the export market, and not for the 
internal market. The consumers obtained their coal on competitive basis. 
Although the prices of coals varied in different States, the average prices 
per ton on All-India basis for the years 1920 to 1957 were as in table 2 below ;— 


Table 2. — Av-.i-age Prices of Coal, 1920-19^^ 


Year 


l^rice per ton 
(All India) 


1920 

1921 

1922 

1923 

1924 

1925 

1926 

1927 

1928 

1929 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

1939 

1940 

1941 

1942 

1943 

1944 

1945 

1946 

1947 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 


Rs. As. Ps 

5 

3 

0 

6 

12 

0 

7 

11 

0 

7 

7 

0 

7 

1 

0 

6 

I 

0 

4 

13 

0 

4 

5 

0 

3 

G 

0 

3 

13 

0 

3 

H 

0 

3 

13 

0 

3 

6 

0 

3 

2 

0 

2 

14 

0 

2 

13 

0 

2 

12 

0 

3 

2 

0 

3 

12 

0 

3 

9 

0 

3 

9 

0 

3 

II 

0 

4 

7 

0 

6 

10 

0 

to 

cs 

0 

13 

0 

0 

T 2 

14 

0 

14 

4 

0 

16 

4 

0 

16 

4 

0 

IS 

14 

6 

15 

9 

0 

IS 

8 

3 

15 

8 

0 

15 

9 

6 

cs 

9 

6 

17 

13 

3 

r 9 

4 

0 


1920—43: Prices furnished by the Indian Coalfields Committee 1946. 


1944—57 ; Prices worked out on the basis of coal supplied to Railways. 


It will be seen that during the period 1928 to 1941 the prices of coal 
remained below Rs. 4/- per ton, touching the lowest figure of Rs. 2/12 - 
per ton in 1936. Graph II at page 6 shows the trends of coal prices from 
1920 to 1957. 
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GRAPH I - RELATIONSHIP BETWEEN ASH + MOISTURE & CALORIFIC VALUE 


GRADE OF 
COAL 

LOW VOL/ 

^TILE COKING COALS 

HIGH VOLATILE NON-COKING COALS | 

ASH CONTENT 
(+ 2 % ADDED 
FOR MOISTURE) 

CALORIFIC VALUE 

ASH + 
MOISTURE 
CONTENT. 

CALORIFIC VALUE 

RANGE 

btu/lb. 

AVERAGE 

btu/lb. 

RANGE 

btu/lb. 

AVERAGE 

BTU/LB. 

SELECTED 

'A' 

UPTO 17.0% 

13000- 12700 

12850 

UPTO 17.5% 

12200-11800 

12000 

SELECTED 

'S' 

17.0-19.0% 

12700-12300 

12500 

17.5-19.0% 

11800-11600 

1 1700 

GRADE -1 

19.0-22.0% 

12300-11600 


19.0-24.0% 

11600- 10800 

11200 

GRADE-11 

22.0-26.0% 

11600-10800 

11200 

24.0-28.0% 

10800-10000 

10400 


o 



PERCENTAGE ASH + MOISTURE 




































































AVERAGE PRICE PER TON OF COAL RUPEES 
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GRAPH ij . AVERAGE PRICE FLUCTUATIONS OF COAL DURING THE YEARS 1920-1957. 
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Coal Prices 
fixed in 1944. 


Subsequent 
Changes in 
Prices. 


After the introduction of the Colliery Control Order (1944), Bengal & 
Bihar coals were graded and priced in May 1944 without any distinction 
between coking and non-coking coals, as shown in table 3 ;— 


Table 3— Prices of Bengal & Bihar Coals fixed in May 1944 


G radc 


Price per Price 
ton of steam Index 
coal 


Selected ‘A’ 
Selected ‘B’ 
Grade I . 
Grade II . 


Rs. 

As. 

P. 


13 

0 

0 

too '0 

12 

0 

0 

92-3 

ir 

2 

0 

85-6 

10 

12 

0 

82-7 


The coals of the Outlying Fields were priced according to local conditions 
but not graded, and prices had no bearing on the quality of coal produced. 
The prices fixed for a few sources in July 1944 were as follows •— 

tAialfield Average price per ton 

Rs. As, Ps. 

Assam ........ 30 o o 

Madhya Pradesh . . . . . . 13 ] 0 

Orissa . . . . . . . . 11 j 0 

'Fo quote the Indian Coalfields Committee 1946, ''Add hoc fixation 
of prices under the Colliery Control Order in 1944 was dominated 
by the need for mt)re production and hence increased costs, occa¬ 
sioned by higher wages and grain allowances, etc., and an additional 
inducement for Colliery owners in the shape of an increased 
margin of profit, inevitably figured largely in determining the 
actual scale of prices.” 

Increases or decreases in prices of Bengal and Bihar coals, subsequent 
to 1944, were sanctioned uniformly for all grades of coal as in table 4. 


Table 4 —Changes in Prices of Bengal & Bihar Coals (1944-58) 



Increase (4 ) 

Date tif Ghangc 

decrease (—) 


per ton. 


Rs. As. Ps. 

July 1944. 

1050 

July 1947. 

13 8 0 

November 1949 ..... 

—0 9 0 

July 1955. 

4-0 3 0 

July 1956* : 


Goking .... 

4 A 3 0 

Non-coking ..... 

4-3 0 0 

July 1957 : 


Coking ...... 

hi 8 0 

Non-coking ..... 

l-i 8 0 

May ]958 ; 


Goking . ..... 

4-0 12 0 

Non-coking ..... 

i 0 12 0 

Separate rates for coking and non-coking coals were 

introduced in July 1956. 
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Current Prices 
& Calorific 
Value Indices. 


1 he curreni; prices and relati\’c calorific values of steam coals (c\)king and 
non-coking separately) obtained from Bengal and Bihar are gi\'en in table 5^, 
and Graph III at page 9. Selected Grade Coking Goal has been given 
an index of too for purposes of contparison. 

lABLii 5.—1958 Curreni Prices, with ihcir Index and Rdaiive Calorific Value 

Index of Bengal and Bihar Coals 



Grade 

Coking 

Non-coking 

■■"Calorific Value In¬ 
dex for coking & non¬ 
coking coals, grade for 
grade 

Price lit 

1 steam coal 
, in Rs. 
per ton 

* Price ; 
Index 1 

1 

i 

Price of 
steam coal 
in R.s. 
per ton 

* Price 
Index 

Coking 

Non¬ 

coking 

,Scl 

A . 

. , 21-Sy 

100-0 i 

21-69 

99-17 

lOC'O 

i 

93-4 

Scl. 

B . 

. 1 20-87 

' y 5'5 ■ 

20-69 , 


, 1 

97'3 1 

yi-o 

Gr. 

I 

. ; 20•00 

yi 5 

ty-8! 

yo'6 

i 

91-9 

87-2 

Gr. 

11 . . 

18-<87 

86 - 4 

18-69 

86-0 

1 

87-2 

81 -0 


'■"Assuming Scl. .A 

grade coking 

coal to be 

too. 





A study of tables 3 and 5 and graph III would show that the calorific 
\alue index of non-coking coal is 6",', to 8",, lower than that of coking coals, 
and the indices of prices fixed in 1944 applicable both to coking and non-coking 
coals follow closely the calorific value indices of non-coking coals (with the 
exception of non-coking selected Grade A). As the calorific values of coking 
coals are higher than those of non-coking coals, grade for grade, the 1944 
prices were favourable to the users of coking coals. 

I'he 1958 price indices resulting from successive revisions, however 
folk w closely the calorific value indices of coking coals, the price indices of 
non-coking coals being nearly i‘’„ lower. liven though prices of coking and 
non coking coals, grade for grade, are jsractically the same, non-coking coals 
are equivalent to coking coals of at least one grade lower (which cost Re. i/- 
per ion less) on the basis of calorific \’aluc. In other words, non-coking coal 
costs at present about Re. i per ton more than coking coal of the same 
caloific value. 

Further, the gap in the price indices of selected A and Grade II coals 
has been narrowed down from 17'3",, in 1944 to t3-6'’o in 1958 due largely 
to fifing the same increments in price irrespective of grade of coal. This 
has resulted in distortion of the price structure and there is now inadequate 
valuation of high grade coals and over-valuation of low grade coals by compa¬ 
rison. The consumer of low grade coals is thus at a serious disadvantage. 
The narrow gap in prices also tends to discourage upgrading of inferior coals 
by washing them, as it is uneconomic to do so. 





GRAPH 


III 


RELATIVE CALORIFIC VALUE INDICES OF COKING & NON-COKING COALS 
and their RELATIVE PRICE INDICES IN THE YEARS 1944 & 1958. 
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Current _ Pri- The range of current prices of steam coals of the Outlying Fields which are 
applicable to all coals produced in each area, though the coals are of widely 
varying quality, are shown below :— 


Stare 


Rate per ton 


Orissa 
Andhra 1 
Assa n 
Bombav 


Pradesh . 

Rs. 

19 

00 

to 

Rs. 

23 ' 

■44 

. 

Rs. 

21 ■ 

81 

to 

Rs. 

22 

•81 

.’radesh 

Rs. 

26 

75 

to 

Rs. 

27 

.75 


Rs. 

26 ’ 

94 

to 

Rs. 

43 ■ 

•44 


Rs. 

20 

94 

to 

Rs. 

21 

•50 


‘Useful Heat’ 7. It is, howet'er, not the total calorific value of coal which gives the consu- 
in Coal. value for money spent on fuel as there are always performance losses 

in utilisation, and the ‘useful heat’ derived is less than the calorific value. The 
Fuel Research Institute has made a study of the characteristics of coals in re¬ 
lation to performance, and suggested’'' price evaluation on the basis of ‘useful 
heat’. In regard to this basic principle, the Railway Fuel Economy Enquiry 
Committee 1953 have observedf as follows :— 


“The Fuel Research Institute and the Central Standards Office for Rail¬ 
ways agree on the basic principle of price evaluation which unlike 
the existing price grading scheme consists in fixing a price scale for 
the useful heat of each grade of coal in actual combustion”. 

The Coal Washeries Committee 1954 have also observed** as follows :— 

“It is mostly admitted that the present price structure of coal of different 
grades as well as of different moisture contents is irrational. 

>!-- >',5 * * 

The F.R.l. Scheme is an improvement on the National Coal Board 
Scheme in so tar as the fixation of price structure on ‘useful heat’ 
content eliminates the factors of fluctuating moisture content in 
various types of coals. 

>!: Hs >1= 

There is much to commend in this price structure scheme.” 

‘Useful Heat’ 
as a Rational 
Basis for Pric¬ 
ing. 


d'his formula for Indian coal applies to the performance of stationary boilers 
where for every 1°,) increase in ash there is 1*5% increase in consumption of 
coal. 

Based on useful heat value, the relative performance of locomotive boilers 
and prices of different grades of non-coking coals (which will be the coals for 
steam locomotives in future) are indicated in table 6. 

*Artic’.e e tit'ed “The price of coal, raw and washed” published in the November 1951 
issue of Fuel Research Institute News. 

fVidc para 68 of the Railway Fuel Economy Enquiry Committee Report, 1953. 

*Wide paras 26 and 27, Chapter VI of the Washeries Committee Report, 195 p 


8. It has been suggested by the Central Fuel Research Institute that the 

price structure should be drawn up on the score of useful heat units as 

given by the formula 

ICO—I S Ad ,, 

Hu ' - X Bu 

TOO 

where Hu ^ the useful heat units. 

Ad the ash in the dry coal, and 

Bu - calorific value of the pure coal substance (i.e. unit coal) in Btu 
per lb. 
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Table 6 —Relative Prices of Various Grades of Non-Coking Coal based on 
Usefid Heat Values 


Grade of coal 

Average 

calorific 

value 

(non¬ 

coking 

coal) 

Btu/'lb. 

Average 
combustion 
efficiency of 
locomotives 

Useful heat 
value [(2)x(3) x 
too] 

Btu/lb. 

Price of coal 
based on Rs, 22 
for 10000 Btu 
of useful heat 
[(4) X Rs. 22-X 
lOOOO] 

Rs 

Present price 
of 

steam coal 
(Bengal & Bihar) 

Rs. 

(i) 

(2) 

( 3 ) 

( 4 ) 

( 5 ) 

(6) 

Si l. A 

12000 

81 -2 

9744 

21-43 

21 -69 

S(l. 13 

11700 

78-7 

9208 

20-26 

20-69 

Gr. I 

1:20c 

75-0 

8400 

18-48 

19-81 

Gr. n 

10400 

70-5 

7332 

16 ■ 13 

18 -69 


From the above table it will be seen that the difference between the current 
prices of Selected ‘A’ and Grade II coal is only Rs. 3 (Column 6), whereas 
the difference based on ‘useful heat’ value is over Rs. 5 (Column 5). This 
shows how the narrow range of the present price scale (Selected A to Grade 
II) adversely affects consumers compelled to use low grade coals. Moreover, 
the margin of difference in the existing prices viz. Rs. 3 (instead of Rs. 5) 
is inadequate to cover cost of washing low grade coals. 

Price Stiuc- 9. Based on experimental work and Statistical data in respect of a number 
tioiLl (^ai plants, the National Coal Board of U. K. have arrived at a price structure 
Board, If K. which aims at reflecting the actual value of the coal to the user. This price 
structure is based mainly on the effect of ‘ash’ on the useful heat of coal. 

Assuming a calorific value of unit coal (dry and ashless) of 15,000 Btu/lb., 
table 7 below shows the adjusted calorific value after making suitable deduc¬ 
tion for the effect of ‘ash’ in coals having ‘moisture’ of 7% and ‘ash’ of 10°/, 
to 30“;,. It shows the ‘relative evaluation’ which is proportional to the adjusted 
calorific value (useful heat value), assuming the 10% ash coal to be unity. 
[Indian coals have at least lo*’,', ash.] 

Table 7 —Relative Evaluation of Coals based on adjusted Calorific Value. 


Grades corres¬ 



Calorific 

Deduction 

Adjusted 

Relative 

ponding to 

Ash plus 

Ash 

value 

for a h p’u; 

calori¬ 

evalua¬ 

Coal Com¬ 

moi.sturc 


of coal as 

moi ture 

fic value 

tion. 

missioner’s 



received. 


(useful heat) 


Grading 

0' 

/O 

0' 

, n 

Btu/lb. 

Btu/lb. 

Btu/lb. 


Scl. A 

17 

10 

IT900 

260 

11640 

I -00 

Gr I 

22 

IS 

I 1200 

560 

10640 

0-915 

Gr. 11 

27 

20 

10300 

1030 

9270 

0-796 


32 

25 

9600 

1650 

7950 

0-682 


37 

30 

8750 

2440 

6310 

0-542 


Thus, according to the above table coal containing io°/o ash and 7% 
moisture costing, say Rs. 21 8/- per ton at pithead, would be worth only 
Rs. 17 • I, i.e. (21/8 X -796) per ton, if the ‘ash’ were increased to 20%. This 
et^aluation of the National Coal Board corresponds well with the results arrived 
at in table 6. 
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Sum mary 


10. The salient observations made in the Chapter are summarised below 

The current grading of Bengal and Bihar coals is not based on their calorific 
value but on ‘ash plus moisture’ only. While within each type there is 
a general correspondence between ‘ash plus moisture’ and calorific value, 
non-coking coals fall one grade below coking coals in respect of calorific 
value. 

II, (a) As a result of uniform increases in the prices of the different grades 
of coal during the period 1944 to 1958 the price difference between 
Selected A and Grade II coals, which was 17-3% in 1944 when the coal# 
were first graded, has been reduced to i3'6‘!o in 1958. 

(b) While non-coking coals are priced only as.-/3/- less per ton than coking 
coals (i.e .8 to 1% lower), grade for grade, the calorific value of the non¬ 
coking coals is lower by 700 to 800 Btu/lb. {i.e. 6% to 8%). 

(c) In calorific value non-coking coals correspond to coking coals of one grade 

lower; but the non-coking coals cost about Re. i/- per ton more. 

III. (a) On the basis of useful heat value the present prices for Grade I and Grade 

II coals of Bengal & Bihar coal fields are higher than they should be in 
comparison with the prices of selected grades. This adversely affects the 
consumers of low grade coals. 

(b) The narrow differences in present prices from grade to grade do not pro¬ 
vide an incentive to the producer to prepare and sell better quality of coal. 

IV. The price structure, which is unrelated to calorific value or useful heat of 

coal, is unrealistic. 

V. The coals of Outlying Fields being ungraded, the consumer has to pay the 

same price for coals varying considerably in quality. 



CHAPTER II 


Trends in Di- 
flFerent Periods, 


TRENDS IN EXPENDH'URE ON RAILWAY COAL 

11. The trends in Railway coal consumption and expenditure have to be 
viewed against the background of the changing pattern of the country’s 
economy. During the last 30 years, both the country and the Railways have 
witnessed many changes. Starting from 1926, the Railways appeared to have 
emerged from the effects of World War I by 1929 and there were signs 
of steady progress during this period. Then followed the world-wide econo¬ 
mic depression which halted Railway progress during the five years 1930-35. 
The Railways had just recovered from the slump in traffic when the Second 
World War broke out in 1939, making it necessary for the Railways to muster 
all their resources for the war effort. Soon after the war, the partition of the 
country in 1947 dislocated the working of Indian Railways. Unsettled 
conditions continued up to 1952, till the Railways had been re-organised after 
integration of Railways formerly owned and managed by the Companies 
and Indian States. The working conditions on Railways have, since 1952 
shown stability and uniformity. The 30-year period from 1926-27 to 1956-57 
can thus be broadly divided into :— 

(a) 1926-30—^period of steady progress in rail transport. 

(b) 1930-35—period of economic depression in India, resulting from the 

world economic crisis. 

(c) 1935-40—period showing relatively stable economic conditions. 

The Burma Railways, however, separated from Indian Railways 
in 1937-38. 

(d) 1940-47—period of the Second World War and its effects, including 

the sharp inflationary trends in the economy of the country. The 
Railways during this period worked under severe stress and were, 
unable to give attention to rehabilitation of their assets. Roll¬ 
ing Stock, track and equipment. 

(e) 1947-52—period of rehabilitation and reform of Railways after 

Partition. The reform became necessary after the Integration of 
Indian States in 1949-50, and consisted of the merger of a number 
of small Railways owned by Indian States with the Government 
Railways. 

(/) 1952-57—period of some stability and uniformity in working condi¬ 
tions on Railways after the formation of Zonal Railways. 

12. The Committee have examined the trends of annual expenditure on 
Railway coal during the last 30 years. In table 8 at page 14 are given 
the figures of consumption of coal in tons on Class I Railways (as they stood 
from time to time), the average prices of coal, the average freight rates and 
tlie expenditure (excluding handling and incidental costs) on coal for the years 
1926-27 to 1956-57. The route mileage, the gross ton miles carried on Class 
I Railways and their total working expenses for each year are also shown for 
comparison. 

From the figures furnished in table 8, the relative indices of gross 
ton miles, tons of coal consumed, the costs of coal and total working expenses 
have been worked out for the years 1926-27 to 1956-57, taking 100 as the base 
for the year 1926-27. The evaluated indices are given in tables 9(a) to 9(f) 
at page 15, for each sub-period. 
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Table 8 —Gross Ton Miles, Coal Consumption, Costs of Cod and Working 
Expenses of Railways. 


Year ' 

Route 1 

Miles j 

Gross ton 
miles 

Tons of 
coal con-1 
sumed i 

i I 

1 

1 1 

1 

Aver¬ 

age 

pithead 
price 
per ton 

- Total pit- 
head costs 

i 

j Averagci Total 

freight j freight 

rate per; costs 

ton j 

' i 

! i 

Total 
cost 
of coal 

! [col.(6) 

; col.(8)] 

] 

Total 

working 

expenses 

i 

! 

! Per¬ 
centage 
of 

col. (9} 
to col. 
(10) 



(000,000)1 (000) 

(Rs.) 

[ 

(000) 

, (Rs.) 

i (000) 

1 (ooo'l 

(000) 

1 

I 

2 

3 

i 4 

5 

! ^ 

: 7 

1 8 

i 9 

10 

1 II 





Period 

1 

1926-27 to 1929-30 


! 



1926-27 

35,132 

78,090 

6,800 

\ 5-55 

! 3,77,40 

; 8-13 

: 5,52,84 

9.30,24 

1 67,28,15 

13-8 

27-28 

'35,587 

83,821 

7,048 

4-51 

3-17,54 

1 7-94 

5 , 59,93 

8,77,47 

; 69,84,37 

12-6 

28-29 

36,748 

86,044 

7,222 

4-38 

3,16,38 

I 

1 7 - 7 T 

5,56,91 

8,73-29 

1 71,18,32 

! 12- ri 

1 

29-30 

37,535 

85,981 

7,361 

4 ' 2 I 

3,10,21 

i 7-49 

5,51,26 

8,61,47 

1 73,81,74 

II -7 





Period 

1930-31 10 1934-35 

1 




1930-3‘T 

38,020 

82,838 

7,289 

4-40 

3,20,92 

1 y.jj 

! 5,37,36 

8,58,28 

72,00^42 

11-9 

31-32 

38,460 

75,123 

6,412 

4-44 

3,84,97 

! 7-16 

4,58,84 

7,43,81 

j 65,14,34 

11-4 

32-33 

38,566 

72,871 

6,232 

4-31 

2,68,68 

I 7-35 

4,58,29 

7,26,97 

1 63,66,79 

11-4 

33-34 

38,298 

76,006 

6,451 

4'or 

2,58,70 

j 7-20 

4,64,48 

1 7,23,18 

I 64,31,16 

j II -2 

34-35 

38,294 

81,036 

6,892 

3-59 

2,47,15 

i 7-02 

4,83,64 

7,30,79 

65,93,97 

j j 

ii-i 





Period 

1935-36 W 

1939-40 



: i 


1935-3P 

38,367 

82,552 

7,052 I 

1 

3-41 ; 

2,40,34 

1 6-65 

1 

4,68,80 

7,09,14 

66,37,41 

10-7 

36-37 

38,185 

85,036 

7,228 

3-28 

2,36,74 

6-72 

4,85,64 

7,22,38 

i 67,47,05 

10*7 

37-38 

36,134 

87,181 

7,623 

3-34 ' 

2 , 54,97 

6-68 

5,09,23 

7,64,20 

1 67312,01 ' 

j 

II -4 

38-39 

36,573 

87,729 

7,942 

3-86 

3,06,91 

6-72 1 

5 , 33,48 , 

8,40,39 

68,79,22 

12*2 

39-40 

36,557 

90,256 

8,111 

3-70 

3,00,25 

6-59 

5 , 34,27 

8,34,52 

69,81,09 J 

12*0 
















Period 1940-41 to 

1946-47 



1 

1 


1940-41 

36,393 

94,294 

8,381 

^ 3-^3 

1 

3,21,03 

6-79 

5,69,08 

8,90,11 

70,70,01 

12-6 

41-42 

36,861 

100,594 

9,199 

4-01 

3,68,61 

6-87 

6,32,09 

1 lOjOD^yo 

78,31,39 

12-8 

42-43 

36,792 

92,786 

9,019 

4-33 

3,90,61 

7-07 

6,37,60 

10,28,21 

1 

84,34,25 

12*2 

43-44 

36,798 

93,705 

9,420 

6-93 

6,52,50 

7-78 

7,32,72 

13,85,22 

1,11,31,76 

12-4 

44-45 

36,795 

99,518 

9,757 

10-93 

10,65,98 

10-37 

10,11,66 

20,77,64 

1,45,57,49 

14-3 

45-46 

36,899 

1 

104,205 ^ 

10,374 

13-00 

13,48,86 

9* 10 

9,43,87 

22,92,73 

1,65,87,05 

13-8 

46-47 

36,906 

100,258 

10,746 

12-88 j 

13,84,05 

■ 9-38 

10,08,22 

23,92,27 

1,75,08,00 

13-7 





Period 

1947-48 tc 

1951-52 





1947-48 

30,341 

74,918 

8,687 

14-26 

12,38,55 

8-15 

7,08,31 

19,46,86 

i 1,58,97,84 

1 12-2 

48-49 

30,125 

81,531 

9,578 

16-25 

15,56,76 

1114 

10,67,25 

26,24,01 

1,77,95,62 

14-7 

49-50 

31,010 

89,684 

10,000 

16-26 

1 16,26,25 

13-47 

13,46,81 

29,73,06 

2,01,45,81 

14-8 

50-51 

31,030 

95,418 

10,318 

15-92 

16,42,54 

12-96 

13,37,27 

29,79,81 

2,12,67,14 

14-0 

51-52 

33,343 

100,890 

10,728 

15-55 

16,68,28 

13-67 

14,66,70 

31,34,98 

2,25,76,29 

13-9 





Period 1952-53 to 

1956-57 





1952-53' 

33,519 

102,131 

II. 2 H 

,15-52 

17,39,54 j 

13-10 

14,68,35 

32,07,89 

2,34,07,28 

13-7 

53-54 

33,852 

104,320 

11,270 

15-50 1 

17,46,74 

! 13-35 

15,04,26 

i 

32,51,00 

2,46,01,68 

13-2 

54-55 

34,152 

110,989 

11,711 

15-60 

18,26,59 

14-16 

16,58,85 

34 , 85,44 

2,52,81,08 

13-8 

55-56 

34,182 

120,387 

12,367 

15-59 

19,27,96 

14-78 

18,28,17 

37.-56,13 

2,77,79,18 i 

13-5 

56-57 

34,291 , 

129,918 

13,392 

17-83 ' 

23,87,84 ; 

15-15 

20,28,40 

44,16,24 

I 

3 , 00 , 75,15 

14-7 


Note. —Figures in col. 4 for the years 1952-53 to 1956-57 rcp.xsent quantity received by the Railways for 
which pk-head and freight costs were paid. 






Table 9 —Relative Conswnption and Costs of Railway Coal 


Year Route miles Gross ton Miles Tons of coal Costs of coal Total Working 

Index consumed Index Index Expenses Index 


(I) (2) (3) (4) (5) (6) 




9(a) '.Sub-period (a)— 

1926-27 

to 1925-30 


1926-27 . 

35 T 32 

100-0 

100-0 

100-0 

100-0 

1927-28 . 

35.587 

107-3 

103-6 

94-3 

103-8 

1928-29 . 

36,748 

110-2 

106-2 

93-9 

105-8 

1929-30 . 

37,535 

iio-i 

108 -2 

92-6 

109-7 



9(b) : Sub-period (b)- 

-1930-31 

to 1934-35 


1930-31 . 

38,020 

106-1 

107 -2 

92-3 

107-0 

1931-32 . 

38,460 

96-2 

94-3 

80-0 

96-8 

1932-33 ■ 

38,566 

93-3 

91 -6 

78-r 

94-6 

1933-34 • 

38,298 

97-3 

94-9 

77.7 

95 -6 

1934-35 • 

38,294 

103-8 

101 -4 

78-6 

98-0 



9(c) : Sub-period (c) —1935-36 to 1939-40 



1935-36 . 

38,367 

105-7 

103-7 

76-2 

98-7 

1936-37 . 

38,185 

108-9 

106-3 

77.7 

100-3 

1937-38 . 

36,134 

III -6 

112-1 

82-1 

99-8 

1938-39 • 

36,573 

112-3 

II6-8 

90-3 

102-2 

1939-40 . 

36,557 

115-6 

119-3 

89-7 

103-8 


9(d) : Sub-period (d) —1940-41 to 1946-47 


1940-41 . 

36,393 

120-8 

123-2 

95-7 

105-I 

1941-42 . 

36,861 

128-8 

135-3 

107-6 

116-4 

1942-43 - 

36,792 

118-8 

132-6 

110-5 

125-4 

1943-44 - 

36,798 

120-0 

138-5 

148-9 

165-5 

1944-45 - 

36,795 

127-4 

143-5 

223-3 

216-4 

1945-46 . 

36,899 

133-4 

152-6 

246-5 

246-5 

1946-47 . 

36,906 

128 -4 

158-0 

257-2 

260-2 



9(e) : Sub-period (e) —1947-48 to 

1951-52 


3947-48 ■ 

30,341 

95-9 

127-7 

209-3 

236-3 

1948-49 . 

30,125 

104-4 

140-9 

282 -1 

264-5 

1949-50 - 

31,010 

114-8 

147-1 

319-6 

299-4 

1950-51 - 

31,030 

122-2 

151-7 

320-3 

316-1 

1951-52 . 

33,343 

129 -2 

157-8 

337-0 

335-5 



9 (f) : 

Sub-period (/)—1952-53 to 

1956-57 


1952-53 • 

33,519 

130-8 

164-9 

344-8 

347-9 

1953-54 - 

33,852 

133-6 

165-7 

349-5 

365-7 

1954-55 - 

34,152 

142-1 

172-2 

374-7 

375-8 

1955-56 • 

34,182 

154-2 

181 -9 

403-8 

412-9 

1956-57 • 

34,291 

166-4 

196-9 

474-7 

447-0 


Sub-period (a) (1926-27 to 1929-30).—By the end of this period, the gross 
ton miles increased by about 10%, coal consumption by about 8%, total 
working expenses by 9-7 %, but the cost of coal came down by about 7*4%. 
This reduction in the cost of coal is explained by the fall in the price of coal 
which had commenced from the year 1926-27. It will be seen that this was 
a period of steady progress in rail transport. 








Sub-period {b) (1930-31 to 1934-35).—During this period of general 
economic depression, the traffic commenced dropping in 1930-31 and touched 
the lowest figure in 1932-33. The index of coal consumption followed closely 
the index of the volume of traffic. The cost of coal, however, continued to 
drop on account of the downward trend of coal prices and the index fell in 
1934-35 to 78 • 6 (1926-27 = too). The index of working expenses also showed 
a drop to 98. This was the natural result of the economic depression and the 
retrenchment measures adopted during this period. 

Sub-period (c) (1935-36 to 1939-40).—This was the post-depression 
period, during which the traffic index rose from 105-7 in 1935-36 to 115-6 
in 1939-40 in spite of the separation of Burma Railways in 1937-38, involving 
a reduction of about 2,000 in route miles. The coal consumption index 
also rose from 103*7 to 119-3. There was a close correspondence bet¬ 
ween the coal consumption index and the gross ton miles index up to 1937-38, 
but during the last two years of this sub-period, the coal consumption 
increased at a somewhat higher rate. The index of coal costs increased from 
76-2 in 1935-36 to 89-7 in 1939-40, showing a rising trend in coal prices; the 
working expenses index rose from 98-7 to 103-8. 

Sub-period (d) (1940-41 to 1946-47).—This sub-period was affected 

by World War II, as a result of which the traffic increased sharply and the 
gross ton miles index rose from 120-8 in 1940-41 to 128-4 in 1946-47. The 
rise in the coal consumption index, however, was from 123-2 to 158, show¬ 
ing relatively greater increase in coal consumption. There was a marked 
increase in the coal costs index, i.e. from 95*7 in 1940-41 to 257-2 in 1946-47, 
This was due largely to the fixation of increased coal prices under the 
Colliery Control Order, 1944, and increase in freight rates. The total 
working expenses index rose from 105-1 in 1940-41 to 260-2 in 1946-47, 
showing that the increase in the coal bill was in step with the increase 
in working expenses. 

Sub-peried {e) (1947-48 to 1951-52).—There was a marked drop in the 
traffic in 1947-48; the index fell from 128-4 in 1946-4? to 95-9 in 1947-48, 
the coal consumption index fell from 158 to 127-7, the coal costs index from 
257-2 to 209-3 and the working expenses index from 260*2 to 236-3. This 
general drop was due to the dislocation caused by the Partition of the country 
and the Railways which resulted in the reduction of route mileage of 
Indian Railways by about 6,500 miles. During the remaining 4 years, i.e. 
from 1948-49 to 1951-52, the position gradually improved, and the traffic and 
coal consumption indices returned to the level of 1946-47. By 1951-52, the 
coal costs index, however, rose to 337 due to increase in coal prices and freight 
rates, and the total working expenses index rose to 335*5. During the last 
two years of this period, Indian Railways were regrouped, and about 2,000 
route miles were added to class I Railways by the merger of Darjeeling- 
Himalayan, Scindia State, Dholpur, Saurashtra, Jaipur, Rajasthan, Kutch 
etc. Railways with larger units. 

Sub-period (/) (1952-53 to 1956-57).—During this period relatively 

uniform conditions were established after the regrouping of Railways, and 
with the progress of the First Five Year Plan the traffic index steadily rose 
from 130-8 in 1952-53 to 166-4 in 1956-57, and the coal consumption index 
from 164-9 to 196-9. The coal costs index, however increased from 344*8 
in 1952-53 to 474-7 in 1956-57, which again was due to the substantial rise 
in the prices of ccal during 1956 and 1957. The working expenses index 
rose from 347 - 9 to 447, showing that the coal costs increased somewhat more 
than the working expenses. 
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Conclusion. 


Quantity of 
Coal. 


A graph showing the relative trends in the indices of gross ton miles, coal 
consumption, costs of coal and the total working expenses, for the years 
1926-27 to 1956-57, is given at page 18. This graph highlights the following 
factors ;— 

(a) The indices of coal consumption and gross t^ n miles have followed 
each other closely from 1926-27 to 1940-41. The coal consump¬ 
tion index rose thereafter more rapidly than the gross ton miles 
index, reflecting the disturbing effects of the war. The gap 
has continued since that date, but shows a tendency of gradually 
narrowing since 1953-54. [That this gap is attributable to 
deterioration in the quality of coal and to certain other factors is 
discussed in Chapters III, IV and V.] 

{b) The indices of the cost of coal and working expen-'es have shown 
a tendency to move rapidly upwards from 1942-43 under the 
impact of the changed economic conditions during and since the 
war. The indices, have however, closely followed each other, 
showing that the rise in the prices of coal and the increase in 
working expenses are affected by common economic factors, 
mainly rise in the cost of labour and materials. [The analysis 
of the increase in the cost of coal during the period 1952-53 
is discussed later in this Chapter.] 

13. The above review shows the trends of coal consumption and expenditure 
in relation to the volume of traffic in the last 30 years. These trends have been 
affeted by diverse factors beyond the control of the Railways, such as the economic 
depression of the thirties, the World War 11 , and the Partition of the country. To 
draw conclusions from a comparison of trends of coal consumption and expen¬ 
diture in recent years with the trends in the past periods which were affected by 
dissimilar working conditions would not be appropriate. It would be more 
advantageous to analyse and to examine the trends from 1952-53 to 1956-57 when 
working conditions on Railways were generally uniform and stable, as this will 
also help to spotlight adverse factors and to effect improvement. The examina¬ 
tion has nQt been continued upto 1957-58 as complete figures are not available. 

In the following paragraphs the Committee have analysed the trends 
of coal consumption and costs on Railways during the years 1952-53 to 1956-57. 
This period also covers the transport developments in the First Five Year 
Plan and is indicative of future trends. 

Analysis of Coal Consumption and costs during 1952-1953 to 1956-57 

14. The quantity of coal received for loco and non-loco purposes during 
the years 1952-53 to 1956-57 is shown in table 10 below :— 

Table ro —Quantity of Coal 


1 

j 

Year i 

) 

1 

j 

1 

1 

Loco 

Non-loco 

Tot 

al 

Quantity 

received 

(in 

million 

tons.) 

! 

Percentage 
mcreaset !-)/ ; 
dccrease( — ) ' 
over 

1952-53 

Quantity 

received 

(in 

million 

tons.) 

Percentage 
, increase(+)/ 

: decrcase(—) 
over 

: 1952-53 

Quantity 

received 

(in 

million 

tons.) 

Percentage 
increase(+)/ 
decrease^ —) 
over 

1952-53 

1952-53 . 

10-2 

1 

I -o 

1 . . 

1 

II -2 


1953-54 • 

10 - I 

—0-2 ! 

i-i 

+ 7-7 

II -2 

-fo -5 

1954-55 • 

10-5 

1 

+ 3-7 j 

1-2 

■P 12 • 3 1 

' . 1 

ir-7 

-1-4-5 

1955-56 . 

II -2 

-t-io-6 ; 

I • I 

i +7-8 ' 

1 I 

12-3 

+ 10-3 

1956-57 . . 

1 

1 12-2 

1 +19-8 1 

1-2 

^ -f-i6-i 1 

_ J 3;4 

^ + 19:5 . 




Expenditure on 
Coal. 


Break-up of 
Expenditure on 
Coal. 


Pit-head Cost 
of Coal. 
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It will be observed that (a) the consumption of coal for non-loco pur¬ 
poses is of the order of io% of the consumption on locomotives and (b) by 
1956-57? the total quantity of coal consumed has risen by 19‘5% over the 
consumption in 1952-53. 

15. The increase in expenditure on Railway coal during the period 
1952-53 to 1956-57 in relation to the total working expenses is shown in 
table II. 


Table ii, —Expenditure on Coal to Total Working Expenses 


Total Working 
E.xpenses* 


Expenditure on coal 
(Pithead plus freight costs) 


Coal 
expendi¬ 
ture as a’ 1 


Year 

Amount 

(in 

millions 
of Rs.) 

;- 

Percen¬ 

tage 

variation 
over ! 

1 1952-53 1 

Amount 

(in 

millions ; 
ofRs.) 

Percen¬ 

tage 

variation 

over 

1952-53 

percen- 
1 tage 
of total 
working 
expenses 

1952-53 

2341 


321 


13-7 

1953-54 

2460 

+ 5-1 

325 

+ 1-3 

13-2 

1954-55 

2528 

TS-o 

349 

+ 8-7 

13-8 

1955-56 

2778 

I Ti8-7 

376 

! +17-1 

13-5 

1956-57 ! 

3008 

■1 28-5 

442 

: + 37-7 

14-7 


*lr.clusive of the proforma freight charges on the carriage of railway stores and fuel. 

It will be seen that during the period in question, the total working ex¬ 
penses on the Railways increased from Rs. 2341 millions to Rs. 3008 
millions i.e. by 28*5% whereas the expenditure on coal increased from Rs. 
321 millions to Rs. 442 millions i.c. by 37’ 7 % • The annual coal bill fluc¬ 
tuated between 13*2% and 14'7% of the total working expenses, 

16. Expenditure on coal depends upon (i) the quantity consumed and 
(2) the prices and other charges, wTich comprise the following :— 

(a) Pithead costs including loading ; 

(b) Freight paid on the movement of coal ; 

(c) Costs of handling coal at receiving sheds ; 

(d) Incidental costs. 

For the years 1952-53 to 1956-57 an analysis showing the quantity of 
coal received, pithead costs and freight charges paid thereon, as well as a 
break-up of the increase in fuel bill due to (i) increase in quantity, (ii) rise 
in pithead costs, and (iii) rise in freight rates is given in Appendix 2. The 
data are discussed in the following paragraphs. 

Regarding pit-h< ad costs, the variations from 1952-53 onwards are shown 
in table 12'. 


Table 12. —Variation in Pithead Costs during 1952-53 to 1956-57 




Loco 


Non-Loco 



Total 


Year 

Cost 

Percen¬ 

Average 

Cost 

Percen¬ 

Average 

Cost 

Pcrccn- 

Average 


(in 

tage 

rate 

(in 

tage 

i rate 

(in 

tage 

rate 


millions 

increase 

per ton 

milli¬ 

increase 

per ton 

millions 

increase 

per ton 


ofRs.) 

(4 )/ 

ons of 

(1)/ 


ofRs.) 

(+); 


decrease 


Rs.) 

decrease 

, 


decrease 




(-) 

i 

(-) 

I 


(-) 

i 



over 



over 



over 

1 



; 1952-53 

(Rs.) 


1952-53 

(Rs.) 


1952-53 

(Rs.) 

1952-53 

157-5 

I 

15-50 

16-5 

-1-8-5 

15-70 

174-0 


! 15-52 

1953-54 

156-8 

—0-4 

15-46 

17-9 

15-81 

174-7 

+0-4 

15-50 

1954-55 

164-6 

+ 4-5 

! 15-63 

i8-i 

1 9-6 

15-32 

182-7 

+ 5-0 

15-60 

1955-56 

175-1 

-i-TI-2 

15-58 

17-7 

17-5 

15-66 

192-8 

+ 10-8 

15-59 

1956-57 

216-9 

+ 37-7 

17-81 

22-0 

433-0 

; 17-99 

238-9 

+37-3 

, 17-83 
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It will be observed that the pit-head cost of coal for 1956 -57 was 37'3% 
higher than that in 1952-53, against the increase in quantity of 19’5% only. 
This is because the average cost per ton of coal increased from Rs. 15 52 
in 1952-53 to Rs. 17-83 in 1956-57 i.e. by 14*9%. 

Freight As regards freight charges the position for the five years is given in table 13. 

Charges. 

Table 13 .—Freight Charges incurred during 1952-53 to 1956-57 




Loco 


' Non-L,oco 



Total 


Year 

Amount 

Percen¬ 

Rate 

. Amount 

Percen¬ 

Rate 

Amount 

Percen¬ 

Rate 


paid (in 

tage 

per ton 

. paid (in 

tage 

per ton 

1 paid (in 

tage 

per ton 


millions 

increase 


millions 

increase 


millions 

increase 


ofRs.) 

(+)/ 


ofRs.) 

(- 1 -)/ 


. ofRs.) 

' (+)/ 




decrease 



decrease 


decrease 




(--) 



(-) 



(-) 




over 



over 



' over 


—- 1 - 


! 1952-53 

Rs. 


1952--53 

Rs. 


1952-53 

Rs. 

1952-53 

134-7 

* 

13-25 

12-1 , 


11 - 58 

146-8 

* 

13-10 

1953-54 

137-2 

-1 1*9 

13-53 

13-2 

18-6 

11-67 

150-4 

+2-5 

13-35 

' 954-55 1 

152-1 

1 12-9 ■ 

14-44 ■ 

13-8 

1 13-9 

11-74 

165-9 

E13-0 

14-16 

1955 - 5 ^’ 1 

168-9 

I 

+■25-4 ■ 

j 

i 

15-03 j 

13-9 ' 

! 14-9 

12-33 

182-8 

4-24-5' 

14-78 

t956-57 ; 

187-1 

+38-9. 

15-37 

' 5-7 

i 29-8 

12-94 

202-8 

1381 

15 15 


It will be observed that against the 19-5% increase in quantity of coal, 
increase in freight charges in 1956-57 as compared to 1952-53 was 38*1%. 
This is because of the increase in average freight rates from Rs. 13*10 per 
ton in 1952-53 to Rs. 15*15 per ton in 1956-57 i.e. by 15 •6%. 

Pit-head Costs 

Plus Freight. Taking pit-head costs and freight charges together, the percentage in¬ 

creases in each of the five years over 1952-53 for loco and non-loco coal are 
given in table 14. 

Table 14.— Pit-head Costs plus Freight—to 1956-57 


Loco Non-loco Total 


Year 

j 

1 

Pit-head 

costs 

plus 

freight 

charges 

(in 

millions 

ofRs.) 

Percen¬ 
tage in- 
' crease(T)/ 
decrease(—) 
over 

; '952-53 

i 

i Pit head Perccn- 
1 costs I tage in- 
i plus ■ crease(-| )/ 

freight decrease(— ) 

1 charges ■ over 
i (in 1 1952-53 

I millions 
ofRs.) 

i Pit-head 
costs 
plus 
freight 
charges 
j (in 

; millions 
j ofRs.) 

Percen¬ 
tage in- 
, crease( 4-)/ 
decrease(--) 
over 

1952-53 

1052-53 . 

292-2 


! 28-6 

j j 

320*8 


1053-54 . 

294-0 

io-6 

31 - 1 1 4 •8-6 

1 

325 -1 i 

f 1-3 

1054-55 . 

316-7 

+8-4 

^ 31-8 j +11 -4 ■ 

348-5 

+ 8 -7 

1955-56 . 

344-0 

+ 17-7 

31 -6 ^ 4-10-6 

I 

375-6 

“4 T 7 - I 

1956-57 . 

404-0 

+ 38-3 

1 : 

37-6 : -131-7 

441-6 

-437-7 
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Handling 

Charges. 


[ncidcntal 

Hosts. 


The increase in expenditure on coal (excluding handling and incidental 
charges) in 1956-57 as compared to 1952-53 has been due to (i) increase in 
pit-head costs, and (2) increase in freight charges. The increase in pit-head 
and freight charges can be further sub-divided under (a) increase due to rise 
m pit-head prices and freight rates and (b) increase due to extra quantity of 
coal consumed. The break-up of the percentage increase of 38‘3% in the 
expenditure on loco coal, 31-7% on non-loco coal and 37-7% overall due 
to each factor is given in Table 15:— 


Table -Break-up of Increase in Expenditure on Coal in 1956-57 

as compared to 1952-53. 


(i) Increase in pit-head costs : 

Ltico 

0/ 

/o 

Non-loco 

0/ 

/o 

Total 

/o 

(a) due to rise in pit-head prices 

9-7 

9-8 

9-7 

(b) due to increase in the quantity consumed . 

and 

(2) Increase in freight charges : 

10-7 

9-3 

10-6 

(a) due to rise in freight rates 

8-8 

5-8 

8-5 

(h) due to increase in tlie quantity consumed 

91 

6-8 

8-9 

I'otal Increase 

38-3 

31 -7 

37-7 


It will thus be observed that out of the overall increase of in¬ 
crease due to extra quantity of coal consumed is 19'5% [i.e. 1(6) f2(^)] 

and due to rise in pit-head prices and freight rates 18 2% [i.e. i(a) i-2(a)]. 

Regarding handling of coal, which comprises mainly unloading from 
wagons, stacking, and loading on engine tenders, the cost incurred by the 
various Railways is indicated in Appendix 3. The costs during the three 
years 1954-55 to 1956-57 for which figures are readily available are shown 
in table 16. 


Table 16- Handling Costs 



Total 

Hand- 

Percentage i)f Handling 


pit-head 

ling costs 

Col. (3) to 

costs per 

Year 

and 

(in millions 

Col. (2) 

ton 


freight 

charges 

I of Rs.) 

! 




(in 

: 

1 




millions 

i i 




of Rs.) 

i 


Rs. 

I 

2 

: 3 1 

1 

4 

5 


348-5, ‘ 9-6j 2-8 I 0-9 

375-6 I 10-5 I 2-8 0-9 

441-6' ii-7| 2-6 i-o 


It will be seen that the handling costs did not vary significantly and 
were about 2'7% of the pit-head cost-cww-freight charges during these 
years. 

The incidental costs on coal, are given in Appendix 4 for the 3 years for 
which figures are readily available. These comprise sales tax, excise duties 
and transhipment charges at break-of-gauge junctions and at docks. The 
incidental costs for the three years are given in table 17. 


1954- 55 • 

1955- 56 . 

1956- 57 . 
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Table 17— Imidental Costs 


Year 

1 

Total 

Pit-head 

and 

freight 

charges 

(in 

millions 

ofRs.) 

1 Inciden- 
j tal costs 

! (in 
millions 
ofRs.) 

Percen¬ 
tage of 
Col. (3) 
to Col. (2) 

1 

. Incidcn- 
; tal costs 
' per ton of 
coal 

received 
(in Rs.) 

1 

1 

2 1 

3 ' 

4 ' 

5 

1954-55 . 

1 

34^-5 i 

1 

1 

i6'6 i 

4-8 

I '4 

1955-56 . 

375-6 1 

17-4 

4-6 

1-4 

1956-57 . . 

441 -6 

17-2 

3-9 

1-3 

1 


These costs on an average amount to about 4-4'^ of total pit-costs plus 

freight charges. 

„ ^ 17. The analysis given above is summarised in table t8 belovr :— 

Summary of . 0 

Analysis, TABLE 18 — Summary of Analysis 


fi’actors 

■ Additional e.xpendi- 
ture incurred in 

L 1956-57 as compared 
' to 1952-53 (in 

millions of Rs.) 

Percentage of col. 
(2) to expenditure on 
coal (pit-head plus 
freight charges) in 

1952-53 

(I) 

; 

(3) 

Increase in pithead costs 



(l) Due to rise in pithead prices.. 

! 31 

9.7 

(2) Due to increase in quantity of coal 

i 


consumed .... 

34 

I 0’6 

Increase in freight charges 



(3) Due to rise in freight rates .. 

27 

8-5 

(4) Due to increase in quantity of coal 



consumed .... 

29 

8-9 


121 

37-7 

(5) Handling charges 

3 * ■ 

I -o 

(6) Incidental costs .. 

a* 1 

^ 1 

I -0 


*Ap iruxinuilc. 


Thus, out of the increase of about Rs. 121 millions in the expenditure 
on coal (excluding handling and incidental charges) in 1956-57 as compared 
to 1952-53, about Rs. 58 millions is due to increase in pit-head prices 
and freight charges and the balance of Rs. 63 millions is due to increase in 
consumption. 

The increase in pit-head prices and freight rates is due mainly to higher 
working costs including higher wages, and over these factors Railways have 
little control. It is, however, relevant to reiterate that rational fixation of coal 
prices for the various grades of coal is a matter of importance to the Railways 
as the largest consumer, and that the present price structure penalises consumers 
of non-coking coals. Thus, until the price structure is rationalised, the 
Railways will necessarily incur higher and higher costs on non-coking coals, 
which after the next few years will represent their entire supplies. 

The factors responsible for increase in consumption are discussed in 
Chapters III, IV & V. 






CHAPTER HI 

I'JTECT OF QUALITY OF^ COAL ON CONSUMPTION AND COSTS 

Coals ^ Pro- to World War I, the coal produced in India was obtained 

duced. chiefly from the well-known good quality seams of the Raniganj and Jharia 

Coalfields. The average ash did not exceed 13%. With the increased 
demands for coal during the First World War, a large number of mines came 
into existence, many of them raising small quantities of coal from compara¬ 
tively shallow seams, and there was no doubt some increase in the average ash 
during the early twenties. 

Then followed a period of about 10 years during which the coal indus¬ 
try suffered seriously. Prices of coal steadily dropped from Rs. 4/13/- in 1926 
to Rs. 2/12/- in 1936 and during the period of world economic depression in 
the early thirties, production also fell from 23-8 million tons in 1930 to 19-8 
million tons in 1933. Reduction in prices led to increased demand for good 
quality .coal and gave rise to cut-throat competition. The collieries, faced 
with struggle for existence, met the demands of good quality coals by mining 
coal in the better sections of the seams (selective mining), and by economising 
in the provision and maintenance of mining plant and equipment. 

With the advent of World War II, the demands grew rapidly and the coal 
industry had a boom in prices as the demands outstripped production. With 
a veiw to stepping up production and stabilising prices of coal, the Govern¬ 
ment of India took over control of production, distribution and prices of coal. 
In 1944 the Colliery Control Order was issued and it prohibited selective 
mining—which not only removes the best coal from a seam but also adversely 
affects the workable reserves of coal. Restriction of selective mining resulted 
in higher average ash in the coal marketed. By the year 1945 fhe average 
ash had probably risen to a figure above 20%. There has been a progressive 
decline in the quality of coals produced and supplied in the country, and the 
Coal Washeries Committee (1954) summed up the reasons for deterioration 
in quality as follows :— 

(a) exhaustion of superior cjuality of coal seams and increased produc¬ 
tion from inferior seams ; 

(b) deterioration in quality due to more coal being obtained by de- 
pillaring, whereas previously most of the coal was obtained by 
selective mining in the development stage i 

(c) deterioration in quality of many seams with increasing depth of 

mines ; 

(d) increase in the number of small collieries mining inferior coal— 
which is profitable due to the unbalanced price structure in force ; 

(e) loading of inferior coal due to slackness in inspection to ensure that 

the coal loaded was according to grade ; 

(/) creation of market for inferior coal. 


Effect of Ash 
on Coal Con¬ 
sumption in 
Locomotives. 


19. The behaviour of coal in a locomotive is influenced by the quality 
and amount of ‘ ash ’ as *vell as by the coking or non-coking property 
of the coal. If ash is easily fusible excessive clinkering results, and 
such coals are quite rmsuitable for loco use. Even if the ‘ ash ’ does 
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not produce clinker it interferes with the process of combustion : the higher 
the ash in coal the more difficult it is to ensure contact of the oxygen of the 
air with the solid combustible constituent (fixed carbon) of coal, and the poorer 
is the combustion efficiency. Ciloking coals on heating in the furnace tend 
to cake and coalesce : they burn largely on the fire-grate except for the vola¬ 
tiles but these are not excessive in quantity. On the other hand, non-coking 
coals tend to splinter and break into small size on heating and thus burn (to 
some extent) in the furnace space above the fire-bed. The result is that a 
certain amount of non-coking coal passes out of the chimney in an incomplete- 
-ly burnt state. Moreover, they liberate larger quantities of volatiles than 
do coking coals and require larger furnace proportions for their efficient com¬ 
bustion. T. he furnace proportions of locomotives being restricted, the 
locomotive boiler gives higher efficiency with coking coal than with non-coking 
coal. 


Lxtensive trials hax'c been carried out on Indian Railwa3's with different 
types of locomotives in use, viz., old BHSA (British Engineering Standard 
Association design), earlier IRS (Indian Railway Standards design) locomo¬ 
tives and the new IRS locomotives on different services. The earlier 
BESA and IRS locomotives have smaller furnance proportions as com¬ 
pared to the new IRS locomotives. The results giv en in table 19 show 
that :— 

(0 the coal consumption rate increases far more rapidly than the 
increase in the percentage of ‘ ash ’ or ‘ ash plus moisture ’ in 
coal ; and 

(?V) such increase in consumption of coal is most marked in the case of 
BESA and earlier IRS locomotives which were designed for 
burning coking (low volatile) coals. 

lABLii 19. Consumpiioii uj Coking and Non-Coking Coals in Indian Locomotives 
performing Same Services. 



Low 

volatile 

coking 

ctnils 

High volatile non-coking coals 


Orude Oi 
cc’al 

Galorilic 
value 
i Biu/lb 

A.sh 

Percen 

- 

Relative coal con¬ 
sumption 

Galurific Ash plus 
value moisture 

Btu/lb. Percentage 

Relative 

sumption 

coal cen- 



New 

IRS 

locos 

Old 
BLSA 
: earlier ■ 
IRS 
locos 

New IRS 
locos 

Old 

BESA & 
earlier 
IRS locos 

Scl. A . 

13000* 

12850 

Up to 

101-o 

101-5 

12000 Upt(' 

108-0 

III -5 

Scl. B . 

12500 

15 

15 to 

103-5 

105-0 

17-5 

11700 17-5 

111 -0 

116-5 

Gr. I . 

i 11950 

17 

17 to 

CO 

0 

112-5 

to 19 

11200 19 to 

117-0 : 

125 -0 

Gr. II . 

I 1200 

20 

20 to 

I lyo 

125-0 

24 

10400 24 to 

129-0 

142-5 


' 
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*Prs war standard .selected quality coal having an aveiage calorific value of 13000 
Btu/Ib has been given a coal consumption index of too. 


A general relationship between the calorific value of coal tmd percentage 
increase in coal consumption based on the performance data is presented in 
graph V at page 25. 





RELATIONSHIP BETWEEN CALORIFIC VALUE & PERCENTAGE INCREASE IN COAL CONSUMPTION IN LOCOMOTIVES 
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Number of 
Collieries 
Supplying 
Coal to Rail¬ 
ways. 


Adverse Effects 


While in stationary boilers, consumption of coal has been found to 
increase by about 1‘5'*/, for every I % increase in ash, table 19 shows that 
the increase in the case of locomotive boilers is about 2 to 2'5% for every 
I'fi, increase in ash. This is because loco boilers are mobile steam generating 
units with restricted space and weight, rec[uiring high rate of heat release 
under service conditions. Unlike the tdd designs of the BRSA and earlier 
IRS locomotives, the new IRS locomotives provide more liberal furnance 
proportions, but due to space and other limitations the proportions used in 
stationary boiler plants cannot be attained. This is the main reason why loco¬ 
motive boilers are more sensitive to ‘ ash ’ in coal than are stationary boilers. 

20. Before the Colliery Control Order (1944) came into force, Railways 
used to obtain nearly one-third of their requirements from State-owned col¬ 
lieries and the balance from private-owned collieries by inviting tenders. The 
entire railway requirements were met from a small number of collieries. The 
number of collieries supplying coal to Railways, however, increased rapidly 
with the allocation of railway coal orders by the Coal Controller on the basis 
of the output of individual collieries. In 1939-40, coal requirements of all the 
Indian Railways were met from about 125 collieries and the total quantity of 
coal supplied was about 8 million tons. After 1944 the number of collieries 
supplying coal increased progre.ssively and in the last decade it has risen to 
about 550, i.e., by 400'*,,, although coal consumption has risen only to 13 ‘2 mil¬ 
lion tons, i.e., by 63^0. Table 20 shows the num.ber of collieries that have sup¬ 
plied coal to the Railways during the last few years (See also Appendix 5). 

Tarlf 20.—Total Number oj Collieries that have supplied coal to Railways during 

1954-55 1956-57 


Railway 



1939-40 

1954-55 

1955-56 

1956-: 

('.cntral 

1 



198 

191 

234 

biastern 

1 



218 

324 

435 

Northern 

1 



232 

141 

146 

North Eastern 

7 

125 

235 

1S2 

256 

South Eastern 




76 

82 

81 

Southern 




* 

* 

* 

Western 

1 



140 

141 

124 


*I'igure.s not maintained due to bulk supplies by sea. 


Further, Appendix 6 gives the maximum, minimum and monthly 
average number of collieries supplying coal to individual sheds of Railways 
during the year 1956-57. These figures show that in a monthly period as 
many as 70 to too collieries supplied coal to each major shed. 


21. The adverse effects of supplies from a large number of collieries 
are ; 

(i) Widely varying sources.—li has not been possible to keep in separate 
stacks the supplies of coal from widely varying sources and this has resulted 
in the mixing of numerous coals of different combustion characteristics. 
The mixing of coals in stacks (unlike uniform blending in mechanical plants) 
has been responsible for inconsistency in quality. This has adversely aflected 
combustion conditions in locomotives and caused excessive consumption of 
coal as the boiler draft cannot be satisfactorily set for mixtures of widely vary¬ 
ing quality. 
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First Rapid 
Quality Survey, 


(2) Smalls and Dust—The larger the number of collieries the more diffi¬ 
cult is Inspection, and much small coal has found its way into railway sup¬ 
plies. Excess of ‘smalls and dust’ mixed with coal causes considerable loss 
of partially burnt coal. The results of trials (1951-52) carried out on locomo¬ 
tives with coals containing different quantities of small and dust are repro¬ 
duced in table 21. 

Table 21.— Increase in Consumption with Increases in Small and Dust 


Consumption Units 


Coal used 

Non-coking 

Coal 

Coking 

Coal 

Coal with 5“/, ‘Small and dust’. 

100-0 

roo-o 

Coal with 10% ‘Small and dust’. 

100-8 

100-3 

Coal with 75% ‘Small and dust’. 

102-I 

100-9 

Coal with 20% ‘Small and dust’. 

103 - 6 

ror-8 

Coal with 2S% ‘Small and dust’. 

105-6 

102-8 

Coal with 30% ‘Small and dust’. 

108-0 

104-0 


Complaints made by Railways particularly during the last one year 
indicate that nearly one-third of the supplies contain excessive quantity of 
‘ smalls and dust ’ ranging from 25 to 35% and in some cases even more. 
Taking the ‘ smalls and dust ’ to be 25% in such supplies, the increase in 
consumption would be about 1-5% of the total supplies. 

(3) Inadequate control on quality—'^^ilh the large number of collieries 
supplying coal to Railways, inspection has become increasingly difficult. As 
a result, the Railways have continued to receive coal of inferior quality. 
This condition has also arisen from the method of loading in the mines 
and the subsequent neglect of proper hand-picking at the surface. As 
loading of miscellaneous coal and dirt is being increasingly practised in the 
mines, increased hand-picking at the surface is essential : such picking can 
be done efficiently only if a travelling picking belt is installed. 

22. In order to obtain precise information regarding the quality of coal 
supplied to Railways, a ‘Rapid Quality Survey’ was carried out on each 
Railway during the month of September 1957. The quality survey was 
made in the following manner 

(a) drawing samples of coal in major selected sheds at the rate of one 
sample for every 500 tons of coal received, and 

{h) testing the samples in the laboratory to determine ‘ash’ and ‘moisture’ 
to indicate the grade of coal actually found on test. 

Details of the quality survey are given in Appendix 7(a). Analysis of 
the gradewise results of the ‘ Rapid Quality Survey ’ relating to supplies 
from Bengal and Bihar luelds is given in tables A to D of this Appendix. 
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I'he results are simimariset! in table 22. 


1 'able 22 —Comparison of Specified and Actual Grades of Coal 
received from Bengal & Bihar Coalfields. {September J957) 


! 



As supplied 



As specified i 

i 

1 

Abin’C correct i 
grade | 

Gorrcct grade 

i 

One grade 
i below 

i 

Two grades 
below 

! i 

iMore than two 
grades below 

Selected A i 

Selected B = 

Grade I 

Grade 11 

1 

1 

i 3 - 75 ',’n i 

IS ■82'',, 1 

30-00';;, i 
1 

37 - 90 ' 7 > 1 

is-is';,, ' 

25-60% ' 

30-co'y, 

25-75% 

32-50% 

32-39';.'. 

36-67% 

15-15% 1 

1 .23-73% 

22-22% : 

3-33% ' 

21 -20% 
11-87% 
0-97% 


As the consumption is related to quality as indicated in table 19, the 
supply of coals below specilied yi-ades h^is resulted in increased consumption. 
On the basis of yearly consumption, it is estimated that deterioration in quality 
increased the fuel bill of Railways by Rs. 4-16 cixtrcs during the year 1956-57. 
The increase in expenditure relating ttt supplies from Bengal and Bihar Fields 
only is given in tabic F (d' xVppendix 7(a). 

Second Rapid 23. The Committee conducted ti Second Rapid Quality Survey during 
the month trf January 1958. 'fhe details of the second Survey relating to 
supplies from Bengal and Bihur F'ields are given in Appendix 7(b). 

'Fhe results are summai iscd iit table 23. 

Table 23 - Comparison of Specified and Actual Grades of Coal 
received from Bengal & Bihar Coalfields {January 1958) 


As supplied 


As specified 

Above correct 
grade 

t'.orrcc! grade 

1 One grade 
' below 

Two grades' 
below 

More than two 
grades below 

1 

Selected A . 
Selected B . j 

Grade 1 

Grade II . 

15-21';.'. , 

27- 13';,, ! 

28- 57% i 

48-48% 

21 - 74 ';,;, 

22- 34';;, 

39-29'% 

12-12% 

28-82';/,, 

23-41% i 

-to - 1 -1 

3 -^ ^ 4/0 1 

1 

25-76% 

22-82% 

25-52% 

13-64% 

11 - 41 % 

i-6o% 


It will be seen that the results of the Second Survey confirm the trend 
disclosed by the First Survey. The extra annual expenditure on account 
of deterioration of Bengal and Biha.r coals was Rs. 3 ■ 99 crores against Rs. 4 • 16 
crores indicated by the First Survey. 

Increased Ex- 24. The results of the two ‘Rapid Quality Surveys’, based on more 
to InfeHor Coa^l than 900 tests indicate that interior c|uality of coal supplied to Railways {i.e. 

supplies inferior to specified grades) involves the public exchequer in consi¬ 
derable additional expenditure. Assuming that supplies in pre-war years 
conformed to specifications, the surveys show that there is an increase 
in consumption of coal of about 11 caused by deterioration in quality of 
Bengal and Bihar coals which account for 70'),, of the Railway supplies. 
This figure of 11 would be higher if the effect of increased percentage of 
‘smalls and dust’ is taken into account and if the results of the fall in quality 
of coals from the Outlying F'ields had been included. The extra expenditure 
to Railways on account of inferior supplies from Bengal and Bihar Fields 
alone is "of the order of Rs. 4 crores per annum. 
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Conclusion. 


One of us, Shri P.M. Nayak, wishes to make the following observa¬ 
tion :— 

"Without questioning the correctness of the results of the two rapid 
quality surveys, I feel that the number of samples taken is in¬ 
adequate to justify generalisation about the quality of the whole 
volume of supplies received by the Railways. It is also not 
valid, in my opinion, to proceed on the basis of the conclusions 
to evaluate the additional expenditure borne by the Railways, 
as has been done in Table P of Appendix 7(a) and of 7(b). 
In short, tne extension of the results of the rapid quality surv¬ 
eys to the whole of the railway supplies does not seem to be 
justified statistically.” 

25. The rapid quality surveys conducted by the Committee show wide 
variation between the specified and actually supplied grades of Bengal & Bihar 
coal. The coals mined now do not conform to the grades fixed on the basis 
of the grading tests carried out about to years ago, as the qualit}^ of the coal 
in the scams mined and the methods of mining and raising coal during the 
past decade have altered. 

The Railways receive nearly 30 per cent of the supplies from Outlying 
Fields, and the rapid quality surveys carried out on these coals [See Tables A 
and B of Appendix 7(c)] show' that supplies vary widely in quality, about 
35 % conforming to Grade I, 2Q% to Grade II and the balance to lower 
grades. This wide variation in quality points to the need for grading these coals. 


26. The conclusion is irresistible that the supplies of coal are not up to the 
specified grade. The need for ensuring that the supplies conform to specifications 
is urgent. This may be achieved, to a large extent, by 

(i) tightening up quality checks at the loading points; 

(ii) giving Railways freedom to select collieries from which to draw supplies; 

(iii) prompt imposition of penalties on collieries supplying inferior coal. 

The present Inspection Organisation under the Coal Controller consists 
of a Coal Superintendent, 7 Assistant Coal Superintendents (each in charge 
of a Division) and 26 Loading Inspectors, which is w'holly inadequate to ex- 
erci.se a proper check on about 550 loading points. Apart from the question 
of inspection costs, the dearth of properly qualified and trained personnel 
would preclude the development of an organisatic^n to carry out effective 
inspection at about 550 loading points. In view of the gravity of the problem. 
It is considered that a substantial reduction in the number of collieries supply¬ 
ing coal to Railways is necessary to permit proper inspection at the loading 
points. Moreover, the inspection sff^uld be carried out by Railways who 
should'set up a Field Organisation for the purpose. It would also be advanta¬ 
geous for the Railways to obtain their supplies by entering into contract with 
collieries and the contract should provide for penalities enforceable by the 
Railways for failure to supply coal according to grade. 

One of us, Shri P.M Nayak, wishes to make the following observation:— 

“ In my opinion, the quality of coals received by the Railw'ays is 
susceptible of considerable irnprot'cment by better inspection 
and check at the loading points. I recognise that inspection 
cf loco coal by the Organisation of the Coal Superintendent, 
Dhanbad, has been inadequate in recent years. This is solely 
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due to inadequacy of staff. Proposals for expanding the staff 
have not been proceeded with pending the taking over of the 
inspection functions by the Railways. It is my belief that with 
a properly constituted and adequate Inspection Organisation 
working in the coalfields a material improvement in the quality 
of the coals received by the Railways is possible. The other 
line of improvement lies in progressively reducing the number 
of collieries from which Railways draw their supplies”. 


Recommenda- 

dons. 


27. In view of the increase in annual expenditure arising from inferior quality 
of coal which amounts to about Rs. 4 crores iii the case of Bengal and Bihar 
Coalfields, the Committee recommend that:— 


(A) The number of collieries from which coal for the Railways is drawn 
should be progressively reduced to facilitate inspection and control of 
quality. The target number to be achieved eventually may be taken as 
250. 


(B) As loading of miscellaneous coal and dirt is now practised underground in 
the mines, it is essential that travelling picking belts should be provided 
on the surface to ensure efficient hand-picking of shale and dirt and 
loading of coal to specified grades. 

(C) The Railways on their part should take immediate steps to set up an 
organisation for inspection of Railway Coal with a view to ensuring 
that the supplies are according to declared grades. The establishment 
of such an organisation is all the more urgent because the Railways will 
have to accept more and more non-coking coals in place of coking coals 
and the maintenance of quality is vital. 

(D) Railways should obtain their supplies by entering into contract with 
collieries and the contract should provide for penalties enforceable by 
Railways for failure to supply coal according to grade. 

(E) Coal quality surveys should be conducted twice a year by Railways, 
preferably in collaboration with Central Fuel Research Institute. 

(F) The coals of Outlying Fields should be graded and suitably priced with¬ 
out any delay. 

(G) The present grading of Bengal & Bihar coals, which is now over ten years 
old. should be revised. 



CHAPTER IV 


OTHin< FACTORS Al'l'ECTING COAL CONSUMPTION 

28. I’he effect of the quality of coal on consumption and costs has 
been discussed in Chapter III. In addition to the quality of coal, there 
are other factors which affect coal consumption, such as the volume of traffic, 
the operating conditions, iuid coal losses and wastages. 

Volume of 29. The total quantity of coal ctinsumed is naturally affected by varia- 

Traffic volume of traffic. Under normal conditions, coal consumption 

should closely follow the t^olumc of traffic moved (in gross ton miles). The 
relationship between the g-ross ton miles index and the coal consumption 
index is clearly brought out in graph IV at page 18, which shows that the 
consumption index closely followcei the traffic index (gross ton miles) from 
1926-27 to 1940-41. Thereafter, under the impact of the abnormal condi¬ 
tions created by the war and later by the Partition of the country, the 
coal consumption index moved upwards more rapidly than the traffic index 
up to 1948-49. As conditions returned to normal the gap between these 
two indices stopped widening and has shown signs of narrowing down since 
1953-54. (See graph Vi at page 32). 

As the period 1938-39 to 1951-52 was influenced by the war, by politi¬ 
cal changes, and by regrouping t)f Railways, an examination of the perfor¬ 
mance trends with respect to those years is of little use. The present trends 
can be judged more clearly from the performance since 1952-535 and the 
Committee has therefore examined the consumjnion trends with reference 
to the volume of traffic during the period 1952^53 1956 - 57 - The percentage 
increases in gross ton miles and tons of coal consumed in 1956-57 as compared 
to 1952-53 are given in table 24. These have been extracted from Appendix 
8 . 

T.able 24: Relative Increase hi Volume of Traffic and Coal Consumed in 1956-$7 

over 1952-53 



Passenger «& proportion of 
mixcdyervices 

i 

1 

Gooeis & proportion of mixed 
services 

i 

Overall 
increase 
fot both 
gauges 


; IIG .MG 

Overall 

BG 

MG 

Overall | 

1 


Gross Ton .Miles . 

i 5 -o 7 o 20- 4 ';;) 

16-3% 

32 - 9 % 

35 - 4 % 

33 - 3 % 1 

26 - 9 % 

Quantity of coal 
consumed 

14-4% 15-4% 

14-6% 

2 i- 5 yu 

20 - 4 % 

j 

21 - 3 % 1 

18-6% 


It will be observed that in the case of passenger services, there is a close 
correspondence between the increase in traffic and coal consumption, but 
in the case of goods services the increase in coal consumption is comparatively 
lower than the increase in traffic. For the overall percentage increase of 
26-9 in gross ton miles the increase in the coal consumed has been only 
18-6%, indicating an improvement in fuel utilisation during these five years. 

Other Factors 30. The efficiency in the use of coal on Railways is determined by the 

Affecting Coal consumption rate in lb. per 1000 gross ton miles. This yard stick enables 

Consumption 
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GRAPH VI - INDICES OF GROSS TON MILES & COAL CONSUMPTION 
DURING THE PERIOD 1926- 27 to 1956-57. 



YEARS 
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an examination of the performance of Railways independently of the varia¬ 
tions in the volume of traffic. Besides the quality of coal, the operating 
factors which affect the consumption rate in lb. per looo gross ton miles 
are ;— 


(1) utilisation of locomotives (engine hours in steam). 

(2) trailed load in relation to locomotive weight. 

(3) thermal efficiency of locomotives. 

(4) wastages arising from poor firing technique and locomotive main¬ 
tenance and losses arising from thefts or pilferage. 


The effect of each of these factors on the consumption rate is discussed 
in the following paragraphs. 


Utilisation of 
Locomotives 
(Engine Hours 
in Steam) 


31. In train operation, engine hours spent in moving trains (including 
train halts) arc termed ‘train engine hours’. Under stable operating condi¬ 
tions, the increase or decrease in ‘train engine hours’ should correspond to 
the increase or decrease in train miles. In addition to the time spent in moving 
trains, locomotives stand idle in yards or move light, unattached to trains. 
The engine hours so spent are termed ‘other engine hours.’ Normally, 
the increase or decrease in ‘other engine hours’ should also follow the increase 
or decrease in train miles. 


As the steam locomotive continues to consume coal even when it is idling, 
coal consumption would rise if the total engine hours required for moving a 
given volume of traffic increase. A disproportionate increase in engine hours 
will therefore afiect the consumption rate in lb. per 1000 gross ton miles 
adversely. 

By comparing the engine hours in steam and train miles for the year 
1952-53 with those of 1956-57, it is possible to ascertain whether the increase 
in engine hours has been proportional to the increase in train miles over 
this period. These figures are presented in Appendix 8; the percentage 
increases in 1956-57 over 1952-53 arc given in table 25. 


Table 25 ; Relative Increase in Train Miles and Engine Hours 


Passenger & proportion of Goods & proportion of Overall 
mixed services mixed services ' increase 

1 j for both 

-——-1-gauges 

B(} MG Overall ! BG ^ MG ^ Overall 


i 



t)/ 

j'O 

% 

"frain Miles 

' 1 
10-3 

n-5 

Train Engine hours . ! 

1 

12-8 

11-7 i 

Other Engine hours . . 

16-9 , 

9-0 i 

Total Engine hours 

14-3 

10-9 


0 / i 

/o 

10-8 i 

0 / 

/o ; 

l8-2 

1 

0/ ! 
/o 

I 2 -I 1 

'Y 

j 6-5 

/o 

13 -2 

12 '3 : 

28 2 : 

24-2 i 

27-0 : 

20.8 

14-0 

21 -2 ; 

21-4 1 

21 -2 ! 

19-6 

12-9 

24-2 . 

22 -8 1 

23-8 

20-2 


It will be obserc'cd that the overall increase in train miles has been 
13-2% while the engine hours have increased by 20-2%. The increase in 
engine hours has no doubt been due to heavier train loads (resulting in slower 
movement) and also to the rapid increase in traffic leading to saturation con¬ 
ditions on busy sections, and consequently to longer journey time. The 
fact, however, resaains that the engine hours have increased more rapidly than 
the train miles and it is reasonable to conclude that this factor has adversely 
affected coal consumption during the five-year period under review. 
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Trailed Load 32. For a given weight of locomotive, the consumption rate in lb. 

Lo^^motive*” gross ton miles is alfected by the load hauled. Although the 

Weight. increase in load tends to increase the quantity of coal consumed, the rate of 

consumption in lb. per 1000 gross ton miles gradually falls, as the coal con¬ 
sumed in moving the locomotive itself remains constant. Thus with a 
light load the consumption rate is higher than with a heavy load. 

For example, dynamometer car trials with W G locomotives hauling 
different loads show that the consumption rates fall with increasing load as 
in table 26. 

Table 26: —Relation between Load and Coal Consumption Rate for WG 

Loeomotives. 


Train Load 


1000 

T200 

1400 
1600 
1800 

It is, howc\’cr important to remember that this reduction in the con¬ 
sumption rate can be eficcted onl)' if the engine weight remains unaltered 
while load is increased. If the engine weight increases in the same proportion 
as the trailed load, the consumption rate would remain more or less the same. 
In other words, the consumption rate can be lowered by hauling heavier 
loads with the same engine up to its optimum tractive capacity, but if larger 
engines are used to haul correspondingly larger loads, the consumption rate 
may not improve. 

A comparison of the average trailed load with the average locomotive 
weight is therefore of interest. Both these figures have increased during the 
five-year period 1952-53 to 1956-57, as will be seen from Appendix 8. For 
instance, the average weight of B.G. passenger locomotives has increased from 
113 tons to 120 mils or by 6-2 ;,,. On the other hand, the average trailed load 
of B. G. passenger services has increased from 354 tons to 367 tons or by 
3-7^)0■ Similarly, the average weight of B.G. goods locomotives has increased 
from 131 tons to 143 tons or by 9-2.']„ and the average trailed load from 
910 tons to 1027 tons or by 12-9%. The relative increases in 1956-57 
over 1952-53 arc given in table 27. 

Table 27; —Relative Increase m Trailed Loads and Weights of Locomotives in 

1956-57 os compared to 1952-^3. 


Passenger and propor- Goods and proportion All Services combined 
tion of mixed of mixed i 



BG 

I 

MG 

Overall 

BG 

i 

' MG 

1 

Overall 

BG 

MG 

Overall 

! 
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0/ 

/O 

; 

1 

1 

% 

i 

! 

0 / 1 

1 i 

] ' 

/o 

1 

% 

% 

% 

% 

1 

Average trailed load 

3-7 

1 7-8 

4-4 

: 12-9 

i 

23-1 

1 

li '3 

II-8 

i6-4 

\ 

13-2 

Average’^vveight of the 
locomotive . j 

6-2 

1 

7.7 

7-4 

9-2 

8-6 

L8 

[ 8-3 

7-5 

6-7 
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Thermal 
EflSciency of 
Locomotives 


Wastages & 
Losses. 


It will be seen that so far as passenger services are concerned, the average 
weight of locomotives has increased faster than the average tra.iled load ; but 
in the case of goods services, the average trailed load has increased faster than 
the average engine weight. Taking all services together, trailed load has 
increased by 13 •2'’ : , and the average weight of locomotives by 6 "]%. Thus, 
while passenger services may have contributed to an increase in consumption 
ol' coal, the goods services will have more than offset the increase resulting 
in an overall decrease in consumption, nite on this score. 

33. In steam locomoti\’es the heat energy of coal is converted into useful 
mechanical energy for hauling loads. The ratio of the useful mechanical 
energy to the heat energy of coal is termed as the thcrma.l elltciency of the 
locomotive. 'fhe rate of consumption of coal in lb. per 1000 Gross Ton 
Miles is directly proportional to the thermal efficiency, if other factors 
remain unchanged. 

The new' I R S engines W P & W G ) introduced after 1947 

have a thermal efficiency of about 6•4'’,, as compared to a thermal efficiency 
of 4-7''o to 5'2‘’„ (average 5",,) for the older types. VXhth the progressive 
increase in the number of new' locomotives, there will naturally be an increase 
in the average thermal efficiency of the locomotive fleet on Railways. The 
proportion of new and old locomotives on Railways is brought out in Appendix 
9, which gives the number of B.G. and M.G. locomotives in various age groups 
for the years 1952-53 to 1956-57. In 1952-53, engines of the 0-5 years 
age-group can be taken as new engines of higher thermal efficiency. In 1956- 
57, engines of the o-io years age-group can be taken as new engines of the 
higher thermal efficiency. The relative percentages of the new and the old 
engines for the years 1952-53 and 1956-57 are given in table 28. 

Table 28 ; —Pcrceniuges of New and Older Engines. 



1952-53 


1956-57 


New 

! 

Old ! 

' 

1 

1 I 

! 

Average 

Ther¬ 

mal 

Effici¬ 

ency 

New , 

i 

Old 

Average 

Ther¬ 

mal 

Effici¬ 

ency 


% 

% 

0 / 

1 

i 

% 

i ! 

y ! 

/o 

/o 

Broad Gauge .... 

17-2 

j 82-8 

1 5-24 

38-6 

61 4 

5-54 

Metre Gauge .... 

1 19-0 

81 -o 

5-27 

1 

38-3 

I 6i-7 

5-54 


Thus, the proportion of new' locomotives has increased by about 20% 
during the period of five years, dffiis has contributed to an increase in the 
average thermal efficiency from 5 •25b;, to 5 •54%. As the consumption 
rate is proportional to the thermal efficiency of locomotives, it may be concluded 
that the consumption rate will have fallen by about 5% due to the increase 
in thermal efficiency. 

34. The operating factors discussed above result largely from pro¬ 
gressive development of traffic and new locomotive designs and are not much 
influenced by the human factor in the day to day working of the locomo¬ 
tive. The losses and wastages, however, are largely governed by the 
standards of skill and experience of Railway running and maintenance staff, 
and the general level of integrity of both employees and the public. Losses 
of coal occur due to pilferage from wagons in transit from collieries to sheds, 
from shed permises themselves, and also from the tenders of locomotives 
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Trends in 

Consumption 

Rate 


on the line. Wastages occur in operation due to inefficient firing and un¬ 
satisfactory locomotive maintenance. Wastages also occur in sheds for want 
of adequate control on coal consumption on engines while in shed. 

Unfortunately, the effect of the elements giving rise to losses and wastages 
in shed and line working cannot be determined individually, as their number 
is so large and the effect of each is so variable, that reliable data cannot be 
collected for each element separately. It is, however, possible at a particular 
time to assess approximately the overall magnitude of ‘losses and wastages’ 
by carrying out controlled trials. Such trials have been carried out by the 
(Committee to indicate the present position, but as no such trials were conducted 
in the past, it is not possible to compare the present performance with that 
t)btaining in previous years. A detailed examination of the various aspects 
of ‘losses and wastages’ of coal has been made in Chapter V. 

35. I’he cumulative effect of all the factors discussed above on per¬ 
formance is of course reflected in the coal consumption rate (in lb. per 1000 
gross ton miles) in different years. The trends in the coal consumption 
rate for the years 1926-27 to 1956-57 for passenger and goods services on 
B.G. and M.G. systems are shown in graph VII at page 37. 

It will be observed that, in spite of minor fluctuations, the consumption 
rates at the end of the first decade (1936-37) were the lowest. Thereafter, 
the rates increased up to 1943-44, more sharply for goods services. In the 
next two years {i.e. 1944-46) there was a marked drop in the consumption 
rates, especially for passenger services, as there was a phenomenal upsurge 
in traffic caused by greater industrial activity for the production of war materials 
and increase in military traffic. The position was reversed during 1947-49 
due to the dislocation of rail transport caused by the Partition of the country, 
and the migration of experienced running and maintenance staff to Pakistan. 
The peak consumption rates were reached in 1948-49. Thereafter, there has 
been a steady fall in the consumption rates. 

The consumption rates during the last five years (1952-53 to 1956-57) 
show the present position and indicate the future trends. The All India 
figures for these services separately for B.G. and M.G. systems for the years 
1952-53 to 1956-57 are shown in table 29. 


Table 29 —Ccal Consumption Rates in lb. per 1000 Gross Ton Miles 


Broad Ciauge Metre Gauge 


1 

Service ! 

1 

Year 

lb. per 
1000 
Ciross 
. 'I'on 
Miles 

' % ag^ in- 
Icrease f-l )/. 
'decreasef—) 
i over 

1952-53 ■ 

lb. per 
1000 
Gross 
Ton 
Miles 

; % age in¬ 
crease (+ 
decrease( '' 
over 

1952-53 

1 

Fass^neer ard pronortion of mixed] 

1952-53 ■ 

i 186-3 

0 

226-8 

0 

1 

1953-S4 ■ 

182-5 

1 —2-0 

225 -1 

1 —0 • 8 

1 

• 954-55 • 

I 184-7 

i — 0-9 ; 

221 -3 

—2-4 


f 9 S 5 -s 6 . 

182-0 

—2-3 

221-0 

j —2-6 


1956-57 ■ 

' 185-2 

: —0 - 6 

218-6 

—3 * 6 

Goods an proportion of mixcvl ■ 

1952-53 • 

: 166-5 

; 0 

201-3 

0 


1953-54 ■ 

163-3 

—1-9 

202-7 

i +0-7 


1954-55 • 

i6j - ] 

—3-2 

190-2 

—5-5 


1955-56 . 

153-8 

—7-6 

186-8 

—7-2 


1956-57 . 

1 152-4 

— 8-5 

\ 

178 -6 

—II-3 

Passenger, Atixed and Goods 

1952-53 • 

173-8 

0 

214-4 

i 

0 


1953-54 . 

171-2 

—1-5 

213-8 

' —0-3 


1954-55 ■ 

169 -1 

—2-7 

206-4 

—3-7 


1955-56 . 

162 ‘9 

—6-3 

203 -0 

—5-3 

i 

1956-57 • 

163-0 

—6*2 ; 

197-2 

—8-0 
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Comparison of 
Pre-war & 
Postwar 
Periods. 


The overall figures indicate that there has been a progressive decrease 
in the rates of consumption both on B.G. and Ai.Ci. systems during the period 

1952-53 to 1956-57- As compared to 1952-53, the decreases in rates of coal 
consumption arc as follows 


Passenger anil proportion of mixed 


Goods and proportion of mixed 


Overall performance for all services. 


1 B.G. . 

M. G. . . . 

J B.G & M.G combined 

1 B.G. . 
y M.G. . 

J B.G&At.G. combined 


Decrease ^ 

• -o-6% 

. - 3 - 6 % 

• — 1 - 4 % 

. - 8 - 5 % 

• — 11 - 3 % 

• - 9 - 0 % 


1 B. G. . 

^M.G. , 

J B.G. & M.G. combined 



It has already been pointed out that the rate of coal consumiption in 
lb. per 1000 Gross Ton Miles is affected by the following factors :— 

(v quality of coal. 

(/V) engine utilisation. 


(Hi) trailed load in relation to locomotive weight. 

(iv) thermal efficiency o^ locomotive. 

(z;) losses and wastages. 

As regards the quality of coal, no survey tests and trials were carried 
out in 1952-53 and it is thus not possible to measure whether there has been 
deterioration or improvement in quality in the five years under review. 

As regards engine hours, the position has no doubt worsened and the 
effect on the rate of consumption must be taken as adverse. 

Regarding trailed load per ton weight of locomotive, the position has 
shown improvement, and the effect on coal consumption rate must have 
been favourable. 


Similarly, the improvement in the average thermal efficiency of locomotives 
must have also had favourable effect. 


As regards losses and wastages, here again the effect on coal consumption 
during the last five years cannot be assessed as no trials were made in 1952-53. 

However, the net effect of all the above factors has been a reduction in the 
rate of coal consumption in lb. per 1000 Gross Ton Miles by 6-6% in the 
five-year period under review. 

36. Although the coal consumption rates have been steadily dropping since 
1948-49, showing a progressive improvement in fuel utilization, they are still 
higher than the rates obtaining in pre-war years. But a comparison of the 
present consumption rates with those of pre-war years is not appropriate as 
the fac ors affecting them have altered substantially over the past 15 to 20 years 
as pointed out earlier. 

One of the major factors adversely affecting the present consumption rates 
is the supply of inferior quality of coals. In the pre-war period particularly, 
not only were better equality of coals available, but supplies were obtained under 
contract, ensuring supplies to specifications. The rapid quality surveys carried 
out by the Committee during 1957-58 (c.f. Chapter III) have shown that 
the inferior quality of coal h.'is been responsible for an 11% increase in the 
consumption rates. 
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Conclusion 


Further, the train working conditions have gradually become more un¬ 
favourable during the post-war years, due to the considerable increase in traffic, 
leading to saturation of line capacity and therefore to longer engine hours on 
line. At the present pace of increase in transport and the wide-spread execution 
of line capacity works, these conditions are not altogether avoidable and their 
adverse effect on coal consumption is therefore inevitable. 

Moreover, during the pre-war period, locomotives were assigned to and 
operated by nominated crews, which enabled prompt detection and rectifica¬ 
tion of locomotive defects. Assigned working therefore ensured high stand- 
c s of locomotive maintenance. The increasing demands of traffic and the 
rising costs ot locomotives since the war have made intensive utilisa- 
on of locomotive power necessary. This has resulted in the introduction of 
locomotive pooling, i.c. operation of a single locomotive by different crews 
from day to day, and consequently in the loss of personal interest by engine 
crews in the maintenance of locomotives. Pooling has therefore lowered the 
standards of locomotive maintenance, thereby increasing coal consumption 
rates. 

Another factor which has materially affected the conditions of locomotive 
operation and maintenance during the post-war period is the lowering of the 
standard of skill and^experience of both running and maintenance staff, arising 
from the migration of trained personnel on Partition. Aloreover, the rapid 
increase in traffic and reduction of duty hours of running staff since 1951, 
under the Adjudicator’s Award, necessitated large scale recruitment, resulting 
in dilution of experienced staff on Railways. In addition, the general standard 
of discipline has fallen since pre-war years and has affected the efficiency of 
staff. 

37. The above review of the various factors, which have affected consumption 
of coal has shown that in spite of the handicaps and difficulties experienced, there 
has been gradual and steady improvement in the utilisation of coal on Railways in 
the last decade. Steps have been taken by Railways to train their running and 
maintenance staff" and to control consumption of coal by building up their Fuel 
Organisations, and the results arc encouraging. However, it cannot be denied that 
there is scope for further improvement, particularly by attention to wastages and 
losses including maintenance. The possibilities of economy in this respect are 
discussed in detail in Chapter V, 



CHAPTER V 


Reweighments 
at Colliery 
Base Stations. 


LOSSES AND WAS'EAGES 

38. As indicated in Chapter IV, coal consumption is affected by ‘losSes 
and wastages’. Losses of coal occur as a result of pilferage from wagons in 
the course of their movement from mines to sheds, from shed premises, tmd 
also from locomotive tenders. Wastages of coal result from inadequate atten¬ 
tion to consumption of coal on shed services, firing technique and locomotive 
maintenance. 

In connection with the the determination of ‘losses and wastages’ of coal, 
the Committee organised under their direction the following investigations : 

{a) reweighment of coal Wcigons at colliery base stations with a view 
to ascertaining whether coals wei'c loaded and despatched according 
to weights shown in invoices; 

{b) reweighment of coal wagons at major receiving sheds with a view 
to ascertaining whether any shortages occurred in transit and the 
extent of shortages found in coal wagons before they reached 
their destinations; and 

(c) coal trials (at a few major sheds) in which the coal consumption 
was measured and compared with the consumption recorded in 
sheds—for the same locomotive operating the same service. 

The results of these investigations are briefly discussed in the following 
paragraphs. 

39. The data on reweighments of coal wagons at colliery base stations located 
on the Eastern, South Eastern and Central Railways are furnished in Appendix 
10. Reweighments on the Eastern Railway generally show slight overweight 
ranging from 0 • oi'’„ to 0 • 68%. Reweighments on the South Eastern Railway 
also" show overweight in many cases, ranging from 0-05% to f7%. 
On the Central Railway, however, majority of reweighments show under¬ 
weight ranging from o-o6% to s-S'T, coal wagons reweighed at Bhadra- 
challam Road ("^Singareni area) showing marked shortages of 2% to 3 • 8%. The 
overall results of rew'eighments on these Railways are shown in table 30. 


Table 30 .—Reweighments at Colliery Base Stations 


j 

i 

Base Stations I 

1 

j 

No. of i 
wagons 
weighed j 

i 

1 

1 

Weigiit 
in tons 

1 

'No. with 
same 
weight 

i i 

1 No. & over No. & under 

weight weight 

1 

Net 

result 

No. 

Weight 

(Tons) 

No. ; 

Weight 
(Tons) j 

1 

Percen¬ 
tage cols. 
6 & 8 
to col. 3 


(2) 

(3) 

^ ( 4 ) 

( 5 ) 

(6) 

(7) 

(8) 

( 9 ) 

Eastern Railway 
Central Railway 

South Eastern Railway 

530 

504 

376 

12,026 

11,303 

8,673 

118 i 283 
66 122 

59 : 078 

66-9 
51 -23 
57-28 

129 

316 

119 

32-75 

166-22 

23-14 

+0-28 
—1-02 
+0-39 


[ 


_Keweighments were carried out at the following base stations; 

lia,tern Railway: Ondal, sitarampur, Kusur.da, Bermo, Pathardih. 

Central Railway; Jiinardco, Wardha, Bhadraehallam Road, Hirdagarh, Bclampalli, 
S. E. Railway. Bhaga, Mohiida, Bho;udih, Radhanagar, Munendragarh. 
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Loss in Transit 
(Reweighments 
at Sheds) 


It will be observed that, by and large, the reweighments of coal wagons 
loaded at the base stations do not indicate any shortage in supplies. 

40. The results of the reweighments of coal wagons at various sheds under¬ 
taken during the months of December 1957 ^^^d January 1958 by the Inspec¬ 
tors deputed by the Expert Committee and by the Railways are given in 
Appendices 11(a) & Summaries of the reweighments are furnished in 

tables 31, 32, and 33. 


Table 31. —Reweighments at Sheds by Committee’s Inspectors 

Dec. ’57 and Jan, ’58 


Railway 

No. & wciglit of coal 
wagons reweighed 

Percentage net over or 
weight of wagons 

under-weight to total 
reweighed 

No. 

Tons 

Over¬ 

weight 

Percent¬ 

age 

Under¬ 

weight 

Percent¬ 

age 




Tons 

('-) 

Tons 

(-) 

JJastern . 

42 

948 

3-92 

0-41 



North-Eastern . 

67 

1332 



27-35 

2-05 

Northern 

22 

496 



1-70 

0-34 

Western . 

61 

1394 

17-23 

1-24 

• • 


•Central . 

68 

1624 



23-27 

1-43 

South-Eastern . 

24 

540 

3-0 

O ’55 


... 

Southern. 

62 

1392 



47*0 

3-38 

Total 

346 

7726 

24-15 

4 « 

99-32 

. . 

Net 




i 

75-17 

0-97 


Table 32. —Reweighments at sheds by Railways 

December ’57 


Railway 

No,&\vci 
wagons n 

i 

ghH)fcoal 1 
ewciglied j 

Percentage net over or under-weight to total 
weight of wagons reweighed 

No. I 

Tons 1 
! 

Over 
weight 1 

* Pcrcent- 
itge 1 

Under¬ 

weight 

Percent¬ 

age 




4 'ons 

(4 ) 

Tons 

(-) 

Eastern . 

'77 

4018 



5-45 

0- II 

North-Eastern . 

! 34 

565 



10-25 

1-81 

Northern. 

I ' 

185 

4231 



109-94 

2-60 

Western . 

145 

3315 

7-50 

' 0-23 



Central . 

108 

2400 

67-40 

3-06 



South-Eastern . 

151 

3412 

i 


11-39 

0-33 

Southern 

342 

6482 



165-36 

2-55 

Total 

1142 

24423 

I 74-90 


j 302-39 


Net 


- ] 

1 


j 227-49 

0-93 








Table ^^.—Reweighment at Sheds by Railways 


January ’58 


No. & weight ol coal Percentage of net over or under-weight to total 

i wagons reweighed weight of wagons reweighed 


Kaitways 

No. 

1 

Tons 

! 

Over¬ 
weight 1 

Precent- 

age 

Under¬ 

weight 

Precent- 

age 


i 

1 

! 

Tons 

(!) 

Tons 

(-) 

Eastern . . ' . 

i 

124 ' 

2S06 

1 

4-25 : 

0-15 



North-Eastern . 

16 ' 

’ 

222 

j 


5-15 

2-32 

Northern. 

' 

197 ; 

4439 

i 

■ ■ 1 


19-97 

0-45 

Western . 

-“l 

1090 

i 

1 


4-05 

0-37 

Central - 

1 ! 

J719 

1 


19-10 

i-ii 

South-Eastern . 

1 

2121 

i 

1 


27-95 

1 -32 

Southern 

i , 

3054 

; 


35-03 

1-15 

'Eotal 

Net 

711 ^ 

! 

1 

> 545 ' 

4-25 1 

1 

! 


111-25 

107-00 

0-69 


It will be observed that the overall shortages disclosed by the test 
weighments made by the Inspectors deputed by the Committee as well as 
those made by the Railways are of the same order, viz. 1%. 

The Railway Administrations have also furnished the results of re- 
weighments of coal wagons made by them during 1956-57 as per table 34. 


Table 34 .—Rewcighmsnts by Railways during 1956-57 


i 

1 

Railways j 

No. of 1 
wagons i 
received j 
during 
the year 

i 

1 

1 

No. of Overall 
wagons ! Percen- i 
reweighed . tage of j 
during | wagons 
the year j re- | 

'weighed i 

1 i 

1 1 

I ' 

'I’ot-al 1 
invoiced | 
weights i 
of the 
wagons 
reweighed , 
(Tons) 

Total 1 
weight 
as per 1 
reweigh- 
ment j 

(Tons') j 

Short- 1 
age dis- i 
covered ' 

! 

1 

(Tons) ; 

i 

1 

Percentage 
shown in 

CO 1.(7) 
vis-a-vis 
the 

invoiced 
weight 
shown in 
col. 5 

I 

i 2 

Is '4 

1 5 

1 ^ 

7 

8 

Central 

1 

1 ■ 72,223 

I ' 3,861 j 5-3 

j 

j 86,143 

1 

85431 

i 

712 

i 

; 0-8 

i 

Northern . 

1 ’ 83,117 

i ' 3,36^^ ^ 4*1 

j i 

22,589 

; 22,114 

1 

i 475 

2-1 

1 

Southern • 

■41,169 

i 

' 8,910 ; 21 -6 

158,383 

■ 156,-135 

i 

1 1948 

I -2 

1 

Western (BG) ' 72,605 

! 240 ; 0-33 

5,383 

; 4,988 

j 

395 

7-3 

Eastern 

i 95,000 

j (approx) 

' 5:4 0-6 

11,644 

j 

■ti ,544 

1 

100 

1 0-9 

Total . 

j 364,114 

16,893 ' 4-6 

1 * 

1 1 

, 284,142 

) 

; 280,512 
i 

1 

3630 

1 

; 1-3 


Note North Eastern & South -Eastern Railways do not jeweigh coal wagons. 
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It will thus be observed that, while there are no shortages in the loading 
ot coal at the collieries, an overall shortage of about i% takes place by the 
time the wagons reach their destination. I’his is inspite of the fact that 
relatively heavy shortages came to light on test weighments at certain sheds 
such as Jubbulpore, Jhansi and Katni-Marwara sheds on the Central Railway, 
Kanpur, Delhi-Serai-Rohilla and Jodhpur sheds on the Northern Railway; 
and Bangalore, Erode and Guntakal sheds on the Southern Railway. 
Apparently there are heavy pilferages from wagons in transit in these areas. 
These thefts are often committed Ifom open wagons by habitual oftenders 
when trains slow down on gradients or when they stop at signals, particularly 
in the proximity of towns having small scale industries. 


The Committee consider that periodical reweighment checks at recei¬ 
ving points on Railways should be made to enable the Railways to keep a 
watch on transit losses and to institute the necessary control measures. 


Other Losses 
due to Pilfer¬ 
age, 


41. In the course of its investigations, the Committee were appraised that 
in addition to theft or pilferage of coal as such, loss of coal takes place either 
in the form of half-burnt coal dropped with ashes by the engine crew, or in 
the form of raw coal broken into small size and mixed with ashes which are 
removed by staff employed by contractors. 


The Committee used the services of Inspectors of the Central Investi¬ 
gation Branch of the Railway Board, who visited inzogniio certain ‘black 
spots’ indicated by the Railways. The reports received indicate the pre¬ 
valence of the following malpractices, particularly in areas which are 
within the reach of small industries and large towns ;— 

{a) thefts of coal from open wagons by habitual offenders when 
the trains are detained at signals. Such stolen coal is sold to 
local coal dealers or to small industrial concerns. 

(6) pilferage of coal from coal stacks in the loco sheds, which are 
not protected by walls or fences. Such thefts are committed by 
railway employees, w^hose quarters are located close to the 
loco yards and by railw'ay contractors’ labour, especially where 
they are allowed to build their hutments along the railway line. 

(c) removal of coal mixed with cinders by the contractors employed 
for picking cinder and handling ashes in sheds. I his mal¬ 
practice appears to be common where opportunities for removal 
and disposal of coal (incLding other Railway materials) 
exist 

(d) as trip rations are not properly ffxed, the engine crew dispose 
of coal by dropping it from the engine tenders at watering 
stations or other convenient places for the benefit of interested 
parties, and also by dropping (during fire cleaning operations) 
half-burnt coal in loco and traffic yards. 


Pilferage of coal is rendered possible as a result of (i) inadequate security 
arrangements, (ii) insufficient lighting in the yards, (iii) absence of enclosures 
round the sheds and (iv) ineffective control over trip rations. The situation 
has been aggravated by the rising costs of coal, the difficult economic condi¬ 
tions, and the development of small industries in towns for which supplies 
of coal arc inadequate. It is a socio-economfic evil. 

It is difficult, if not impossible, to determine the extent of losses due 
to pilferage from sheds and from locomotive tenders because the ration: l\)r 
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shed services and line working are at present fixed more or less arbitrarily 

and pilferage losses are covered in the total consumption of coal on shed and 
on line. 


h d Wastages ^2. Consumption of coal on shed services varies from ic to 15% 

of the total consumption of coal on locomotives. Wastages of coal in sheds 
arise mainly from ; 

(a) long hours in shed movements, 

(b) unduly advanced steaming of engines and their remaining in 

full steam for long hours due to change in traffic booking. 

Contnd on shed consumption is not effective at present, firstly because 
consumption on the shed services is not segregated from the figures of coal 
consumption on train working as tender balances of out-going locomotives 
are not assessed, and secondly because the assessment of tender balances 
and issues of coal to locomotives is only approximate. These shortcomings 
point to the need for proper assessment of the quantity of coal deft over’ 
on the engine tender on its arrival, and also when it leaves the shed so that 
the quantity of coal consumed in the shed becomes known. Further, 
improved calibration of locomotive tenders will ensure reliable assessment 
of tender balances. Appendix 12 shows a method of calibration which may 
be considered for adoption. 


In the absence of data regarding the total consumption in sheds and the 
break-up for various stages of servicing, it is not possible at present to estimate 
the wastages of coal in sheds. Measures necessary to control shed working 
conditions with a view to minimising wastages are given in Chapter VIII. 

43. Coal consumption on locomotives in service also depends upon the 
efficiency of combustion in the fire-box (for generating steam) and on the 
efficiency of steam utilisation for generating power. The former is controlled 
by firing technique and the latter by driving technique. 

Considerable wastage of coal occurs if the boilers are not properly 
‘drafted’ to suit the quality of coal used, and if the firemen are not trained to 
follow the correct technique of controlling fire conditions at start, on the run, 
and when the engines stand idle in sheds or on line. Failure to follow the 
proper technique results in erratic combustion and blowing of safety valves. 
I'he blowing of safety valves results in wastage of 20 to 40 lb. of coal per 
minute, and if the total duration is 3 minutes per hour,the w^astage would 
amount to 60 to 90 lb. of coal per hour—roughly 2 to 3 per cent of the 
coal fired. Similarly, heavy smoke (usually caused by inadequate supply of 
air and heavy firing ) may result in a loss of about 10% of the coal fired, and 
if the aggregate period of smoky fire is of the order of 10 minutes per hour, 
the loss of coal may amount to 2% of the coal fired. 


Wastages due 
to Faulty 
firing/driving 
Technique, 


Some wastage of coal occurs due to uneconomic use of steam by drivers 
resulting from inexperience and indifterent control over steam auxiliaries. 


Here again, an assessment of the wastage of coal due to bad firing and 
driving cannot be separately made as no data are available for showing sepa¬ 
rately the effect of these factors on the overall performance. 


Wastages due 
to Mechanical 
Defects in 
Locomotives. 


44. Locomotives in poor mechanical condition give rise to fuel wastages 
on account of : 

(a) steam leaks arising from excessive wear of valve and piston rings 
and glands. 
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Coal Trials. 


[b) unsatisfacrory valve gear adjustments, 

(c) damaged or ‘absent’ brick-arch. 

Items (a) and (b) together can result in a consumption of about 5% 
more than that of a locomotive in good mechanical condition. The Committee 
note that in the case of main line locomotives which are now progressively 
hauling heavier loads, piston and valve rings are frequently renewed to keep 
locomotives steam-tight. Excessive wear of piston and v^alve rings is largely 
caused by inadequate or inefficient lubrication. To minimise steam losses 
due to inefficient lubrication, investigations are now being made by the 
Indian Standards Institution in collaboration with the Railways to frame 
snccifications for steam cylinder oils, particularly for new IRS locomotives 
(with super-heated steam temperatures as high as 700^“ F). These specifi¬ 
cations need to be finalised without delay. 

Item (ci viz., damaged or an ‘absent’ brick-arch alone may lead to in¬ 
creased consumption of about 10%. Lack of attention to maintenance can 
thus cause substantial variation in coal consumption. In addition to these 
major defects, there are a number of minor defects which contribute to was¬ 
tages such as leaky tubes, steam cocks and joints which require frequent atten¬ 
tion. 

Wastages arising from mechanical defects in locomotives cannot be sep¬ 
arated from those due to other factors affecting consumption of coal. 

45. From the above examination it would be seen that neither losses 
by pilferage from shed premises and locomotive tenders, nor wastages arising 
from poor firing technique or from poor locomotive maintenance can be correctly 
ascertained. An overall estimate of these losses and wastages can, however, 
be made by comparing the actual consumption of coal on trials with the con¬ 
sumption of coal recorded by sheds for the same locomotives operating the 
same services. 

The results of coal trials conducted by the Committee, on passenger 
and goods services, at a few major sheds on different Railways are presented 
in Appendix 13. They show wide variation between the actual consumption 
on trial and that recorded by the sheds. It is, however, not reasonable to 
estimate from these results the losses and wastages on Indian Railways 
as a whole since the number of trials was small. The range of variation, 
viz. 4% to 18%, indicated by the trials is no doubt disquieting and points to 
the need for more attention to working conditions in sheds and on line and 
to firing technique and maintenance of locomotives. 

After discussion with the Railway Board, the Committee initiated a 
scheme of intensive coal trials on Railways, which the Board have agreed to 
continue under their direction. ITesc large scale trials will pin-point the 
‘weak spots’ and help to control local factors responsible for large variations 
in coal consumption, which arc indicative of ‘losses and wastages’. 

46. The above retdew shows that about 1% t)f the coal despatched to 
Railways is lost by pilferage from coal wagons in transit from collieries to 
sheds ; that other losses occur due to theft of coal from loco sheds by removal 
of coal mixed with cinders, and frem engine tenders with the connivance of 
running staff. Further, the wastages in sheds are due to inadequate control 
over shed working conditions, while those on the line arise from faulty firing 
technique and mechanical defects in locomotives. Unfortunately, the effect 
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of each factor cannot be determined separately, but as the cumulative effect 
of the losses and wastages is reflected in the overall consumption of coal by 
the locomotives, coal consumption trials will help in assessing the extent of 
losses and wastages. 

In view of the scope for economy disclosed by the coal consumption trials, 
the Committee consider that steps to control each of the factors responsible 
for losses and wastages are necessary. These are detailed in Chapter VIII. 

47. The Committee recommend the following measures for Assessment of 
losses and wastages ;— 

(A) Reweighment checks of coal wagons at receiving sheds should be period¬ 
ically carried out to keep a watch on transit losses. 

(B) The quantity of coal consumed in shed services should be assessed sepa¬ 
rately from that consumed in train working. 

(C) The calibration of locomotive tenders should be improvea to enable 
accurate assessment of tender balances. 

(D) The railways should be fully equipped to carry out periodically coal 
trials for fixing correctly trip rations for various services so that coal 
consumption on line can be properly checked. 
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HANDLING OF COAL AND ASHES—xMERITS AND DEMERITS OE 
CONTRACT AND DEPARTMENT WORKING 

48. There are two items of work, for wnich considerable labour is re¬ 
quired. These are—■ 

(a) handling of coal in loco sheds and pumping stations, and 

(b) handling and disposal of ashes released by locos in sheds, yards 

and watering stations. 

The volume of coal and ash handling work in loco sheds is consider¬ 
able, whereas at individual pumping and watering stations and also traffic 
yards, this work is of small magnitude. 

The cost of handling of coal and ashes is only 2-7% of the expenditure 
on coal, but in view of the scope for pilferage in handling, it is necessary 
to consider closely how best this work should be done, on contract or depart- 
mentally. 

49. Handling of coal in loco sheds involves the following operations ;— 

(z) unloading of coal from wagons. 

(«) stacking (and levelling) of coal unloaded. 

(mY) loading of coal from stacks (or directly from wagons) on engine 
tenders, mechanically or manually. 

There are other items of coal handling for loco and non-loco purposes, 
such as carrying of coal to stationary boilers and for repair works in sheds 
etc., but their magnitude is very small. 

50. In Appendix 3 are given the quantities of coal handled, the handling 
charges incurred on each Railway and the cost per ton for each operation for 
the years 1954-55 to 1956-57. The all railway summary for the three years 
is given in table below 

Table 35 —Quantities and Costs of Coal Handled and Average Cost per Ton 

during 19$4'55 ^0 1956-57 



Quantities handled 

Handling charges incurred on 


*Qty. 

Qty- : 

Loading on 

Un- ' Stacking! Loading on 


Year 

un- 

stacked 

tenders 

loading j tender 

Total 


loaded 










Manu- 

Mecha- 







ally 

nically 

Manu-: Mechani- 







1 ally 

^ i 1 

cally 



(In Million Tons) 

(In Million Rupees) 


1954-55 

10-26 

6-58 

5-13 

5-37 

1 ! 

3-00 1 0-22 : 4-40 

2-01 

9-63 

1955-56 

11-17 

6-75 

5-62 

5-70 

3-62 ] 0-21 j 4-55 

2-10 

10-48 

1956-57 

12-02 

7-21 

6-15 

6-22 

i ^ i 0 

4-39 0-26 i 4-84 

2-20 

It - 69 


*This excludes quantity directly loaded on tenders from wagons. 
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Table 35— Quantities and Costs of Coal Handled and Average Cost per Ton 
during 19S4-SS to 1956-57 — contd. 


I Cost per ton (in Rs.) 



Year 

Unloading 

Stacking 

1 Loading on tender 




i 

Manually 

Mechani¬ 

cally 

I 

1 

1954-55 

1 

1 

1 

1 

1 

0-30 

0-04 

0-85 

0-37 

1955-56 

. 

i 0-32 

1 

0-04 

o- 8 i 

0-36 

) 

1956-57 

. 

1 0-36 

1 _ 

0-05 

0-79 

j 0-36 


It would be observed that unloading and stacking of coal, which, is entirely, 
a manual operation, and is carried out on a majority of Railways by contract 
labour, costs on an average Rs. 0*4 per ton. Loading of coal on engine 
tenders costs Rs. 0*36 per ton when done mechanically and Rs. 0'84 per 
ton when done manually. 

51. The lead involved in the unloading of coal is small, as wagons are 
usually so placed in loco sheds that it is possible to unload them directly on 
to the stacking grounds. The loading operation also does not involve any 
lead as engines are placed adjacent to stacks from wnich coal is loaded. The 
lift of coal, which relates mainly to the loading operation, is of the order of 8 to 
10 feet (depending upon B.G. or M.G. locomotives) where manual loading is 
employed and about 14 feet where loading is done mechanically. The 
extent of lead and lift does not vary from shed to shed and therefore does not 
affect the handling costs. 

52. The lower cost of loading coal on locomotive tenders mechanically, 
suggests that it may be economical to replace manual by mechanical loading. 
Based on a first cost of Rs. i '25 lakhs for a crane, the interest, depreciation, 
operating and maintenance costs add up to a monthly expenditure of Rs. 1,600. 
Comparing this expenditure with that incurred for manual loading, it is seen 
that the replacement of manual by mechanical loading becomes economical 
when the handling of coal exceeds 70 tons per day in any shed. Out of the 
464 sheds on Indian Railways, only 95 are equipped for mechanical loading 
at present. The number of sheds, which load more than 70 tons per day, 
is about 135 and it would therefore be economical to extend mechanicaL 
loading to at least another 40 sheds. 

53. The coal handling operations in loco sheds are carried out on various 
Railways as follows :— 

Central Railway : 

On 5 out of 7 Divisions (Jhansi, Nagpur, Jabalpur, Bhusaval and 
Secunderabad) all work is done departmentally. On Bombay and Sholapur 
Divisions,’all work is done on contract system. 

Eastern Railway: 

All items of work are carried out on contract. 
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ture involved in 
Complete 
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isation. 


North Eastern Railway : 

All items of work (including loading of coal into steamers or tugs, directly 
from the wagons or from jetty, which is a special feature on the North Eastern 
Railway) are done on contract. 

South Eastern Railway: 

All items of work are done on contract, except loading of coal on engine 
tenders at big sheds (where daily loading exceeds 300 tons) which is done 
departmentally. 

Northern Railway: 

Unloading and stacking operations are carried out in all sheds by contract 
labour, except at small sheds like Simla, Barog, Shakurbasti, Meerut City 
and Nangal Dam. Loading of coal on engine tenders is carried out under 
contract on five Divisions, viz. Lucknow, Moradabad, Allahabad, Bikaner and 
Jodhpur and by departmental labour in Delhi and Ferozepore Divisions. 

Southern Railway: 

The entire work of coal handling is done under contract in 27 sheds ; 
in 39 sheds unloading and stacking is done on contract and loading on tenders 
is done departmentally. In the remaining sheds all items are worked depart¬ 
mentally. 

Western Railway: 

In B.G. sheds unloading and stacking of coal is done on contract, and 
loading of coal on tenders is done departmentally. In M.G. sheds all items 
of work are done on contract. 

Thus on the Central and Southern Railways, the bulk of the work is 
done departmentally. On other Railways, most of the operations are 
undertaken on contract. 

54. The merits of the contract system for coal handling are :— 

(a) costs of handling under contract system are considerably lower 
than those incurred under departmental working. 

(b) there is flexibility in the resources of contractors to provide labour 
at short notice to meet fluctuating requirements. 

(c) less supervision is required on the part of Loco Foremen who are 
fully occupied with loco maintenance problems. 

(d) labour problems arising from employment of departmental labour, 
including matters connected with disciplinary action are minimised. 

The chief demerit of the contract system is that it allows access to out¬ 
siders within shed premises, which is the main factor leading to thefts and 
leakages of coal and other railway materials. 

55. The costs of handling coal by contract and by departmental labour for 
the year 1956-57 as also the estimated additional expenditure involved in case 
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the work now done on contract is undertaken by departmental labour are 
shown in table 36 below. 


Table 36 —Cost of Handling Coal under Contract I Departmental Working. 

(Rupees in thousands) 



1 

j Present costs 


Costs 
against 
col. (2) if 
present 
contract 
work is 
done de¬ 
partment- 
ally 

Extra 

Expend!- 

I"! 11*/^ 

Railway 

Under 

contract 

Under 

depart¬ 

mental 

L 

Total 

LLlIG 

Col. (5)- 
Col. (2) 

I 

2 1 

3 

, 1 

! 4 

5 

6 

Central . . * . 

3,70 

27,93 

3 C 63 

5,21 

1,51 

Eastern .... 

10,07 


10,07 

25,60 

15,53 

Northern .... 

9,58 

5,80 

^5,38 

18,45 

8,87 

North Eastern 

9,13 


9,13 

18,26* 

9,13* 

South Eastern 

7>52 

U 34 

8,86 

23,43 

15,91 

Southern .... 

! 10,33 

7,53 \ 

17,86 

15,49 

5,16 

Western . . • . 

ii >95 

12,05 

24,00 

16,73 j 

4,78 

Total 

62,28 j 

54^65 

1,16,93 1 

1,23,17 1 

60,89 


*N.E. Railway has not furnished approximate costs under departmental system. The 
average for other Railways has been adopted. 


56. It will be observed that of the total expenditure of Rs. 116-93 
lakhs, about half (46-7%) is on departmental handling, and the balance on 
contract handling. If the work at present done on contract is also depart¬ 
mentalised, the expenditure will increase to Rs. 177-82 lakhs (l e. Rs. 123-17 
plus Rs. 54-65), or by 52% of the present handling costs. 


57. Departmental working will entail employment of additional labour 
and supervision thereon. Moreover, it will be necessary to ensure flexibility 
in the employment of labour to meet the needs of fluctuating receipts of coal 
wagons. Nevertheless, in sheds, where loss of coal by pilferage is heavy, 
it would be advantageous to replace contract labour by departmental labour 
for all operations. Wherever work of handling coal has to be given on contract, 
preference should, as a rule, be given to genuine co-operatives sponsored by 
the State Government or other responsible bodies. Such a course would 
give the Railways the advantages of contract handling and, at the same 
time, minimise thefts and pilferages, as the State authorities or other sponso¬ 
ring bodies would ensure clean conduct on the part of co-operatives. 

In respect of loading of coal, where it is done mechanically, the re¬ 
quirement of labour is small and steady, and employment of departmental 
labour for this work will not suffer from the disadvantages mentioned above : 
on the other hand, it will reduce detentions to locomotives at the coaling 
stage in sheds and ensure their prompt despatch. This work should there¬ 
fore be done departmentally. 
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Handling and Disposal of Ashes 

58. The main items of work involved are :— 

(i) cleaning of ashpits; 

(ii) picking of cinders of the size of and above according to the 

quantities specified; 

(iii) removal of ashes to nominated dumping areas; 

(iv) sale of picked cinders to railway staff and distribution for 

railway use; and 

(v) disposal of ashes. 

The cleaning of ashpits, where done manually, involves shovelling out 
of ashes from ashpits. In certain sheds, cinders are picked from the 
ashes thus collected at ground level, and the ashes are then loaded manually 
into empty wagons and moved to the dumping sites. In other sheds, ashes 
are loaded into wagons without picking cinders and cinder picking is done 
at the dumping site. The lift involved in ashpit cleaning is about 2| feet 
and that in manual loading of ashes in wagons about 8 to 10 feet. The lead 
varies from a few yards to a furlong. 

Where ashes are handled mechanically, they are collected in tubs placed 
inside the ashpits. These tubs are lifted by cranes and unloaded into empty 
wagons or trolleys which are moved to the dumping ground. The cinder 
picking operations are carried out at the dumping site. 

59. On the Eastern, Northern and North Eastern Railways, the first 
4 items of work are entrusted to contractors, and proceeds of sale of cinders to 
Railway staff are retained by contractors. On the South Eastern and Western 
Railways, the first 3 items are entrusted to contractors and item (iv), viz. 
‘sale of cinders to railway staff’, is arranged departmentally. Item (v) is 
dealt with departmentally on all Railways. On the Central and Southern 
Railways, all items of work are done departmentally. 

60. On Railways, where contractors are allowed to pick cinders and 
retain the proceeds of sales to staff, the arrangement has become a source 
of considerable leakage. It is estimated that the quantity of cinders of 
size and above is roughly i/ioth of the total quantity of coal ashes produced 
which is about 25 % of the total coal consumed. In other words, a maximum 
quantity of nearly 2-5% of the total coal consumed should be reclaimable 
as cinders suitable as domestic fuel. The stipulated quantities required 
to be picked up by contractors are generally much lower (i‘3% to i’5%) 
than this limit. Contractors are, therefore, in a position to reclaim larger 
quantities of cinders from ashes than those stipulated, which they dispose 
of in the open market at higher rates. In addition, they show sales under 
spurious names of Railway employees and sell the cinders saved in this 
manner, in the market. To increase their income from this source, the 
contractors also resort to the following malpractices :— 

(a) removal of coal (and locomotive parts) along with ashes; and 

(f>) removal of semi-burnt coal which the engine crews are induced 
to drop and also raw coal broken into small sizes mixed with 
cinders. 

The handling of cinders and ashes has, therefore, become a chronic 
source of complaints against contractors and of loss to Railways. 

61. Appendix 14 gives the cost of handling ashes and cinders, as also 
the proceeds from sale of cinders and ashes. The ash handling operations 
cost the Railways in 1956-57 about Rs. 31*5 lakhs (Rs. 15-3 lakhs for work 
done departmentally and Rs. 16‘2 lakhs for work done on contract) 
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Which is about 0-7% of the fuel bill of Railways. The sale proceeds of cinders 
amounted to Rs. 9-9 lakhs, sale proceeds of ashes to Rs. 43-6 lakhs, or to a 
total monetary yield of Rs. 53 • 5 lakhs. It is significant that the Central, 
Southern and Western Railways realised Rs. 11-4 lakhs, Rs. 10-4 lakhs and 
Rs. 20 lakhs respectively by the sale of ashes alone. On the Eastern, North 
Eastern and South Eastern Railways, it is not generally the practice to dispose 
of ashes surplus to railway requirements by sales to public. On the Northern 
Railway, the practice to sell ashes to public is in vogue only on the ex-E.P. 
section. Under the present-day conditions when building construction is 
increasing rapidly, ashes can supplement building materials in low ccst construc¬ 
tions in the private sector etc. and find a good market. The Railway Testing & 
Research Centre has been requested to examine the possibility of large scale 
utilisation of ashes for construction purposes and to organise experimental 
schemes on each Railway under the Engineering Department. 

If the Eastern, North Eastern, South Eastern and the ex-E.I. portion 
of the Northern Railway also arrange for systematic sale of ashes surplus to 
railway requirements, there is little doubt that the sale proceeds of ashes 
could be substantially increased. The extra expenditure of Rs. 32-5 lakhs 
estimated by the Railways for changing over from contract system to depart¬ 
mental system, wherever the former exists, could be offset by the monetary 
remrn of the sale proceeds of ashes. 

62. The Committee are firmly of the opinion that the system of picking 
cinders and handling ashes on contract should be replaced by departmental 
handling under adequate supervision. Ashpit cleaning and loading of 
ashes into trucks should be undertaken departmentally under shed control. 
Cinder picking and disposal of ashes and cinders should be carried out depart¬ 
mentally by the Engineering Department on Railways. At wayside stations, 
all ash handling operations, including cinder picking, should be carried out 
departmentally by the Engineering Department. With a proper organisation 
under the Engineering Department, cinders and ashes could be screened 
and graded for increased utilisation of ashes by Railways and for more re¬ 
munerative sales to public. 

63. The Committee recommend that: 

A. (i) All coal handling operations should be departmentalised in sheds 

where losses of coal by pilefrage are heavy. 

(ii) Loading of coal on engine tenders should be departmentalised in sheds 
where this is done mechanically. 

B. Mechanical loading should be introduced in all sheds where coal loading 
exceeds 70 tons per day. 

C. Contracts relating to picking of cinders and handling of ashes should be 
terminated on railways and departmental labour should be organised to 
handle the various operations as under : 

(i) Cleaning of ashpits and loading of ashes into trucks for dumping at 

nominated sites should be undertaken by departmental labour con¬ 
trolled by loco sheds. 

(ii) Picking of cinders, screening and grading of ashes and disposal of 
cinders and ashes including utilisation for Railway purposes should 
be handled by departmental labour controlled by the Engineering 
department on Railways. 

D. At wayside stations, including traffic yards, all items of ash handling 
and cinder picking work should be undertaken by the Engineering 
department. 

E. Experimental schemes should be organised by the Railway Testing and 
Research Centre to examine possibilities of large scale utilisation of 
ashes for construction purposes. 
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HANDLING OF SEA-BORNE COAL AT CALCUTTA DOCKS 

64. Bulk of the supplies of coal to Southern Railway from the Bengal and 
Bihar coalfields are generally carried by rail to Calcutta Docks and from there 
by sea to Madras, Cuddalore, Tuticorin and Cochin Ports. The quantities car¬ 
ried by rail-cwm-sea route and by all rail route from the Bengal and Bihar coal 
fields as well as from the Outlying Fields during the last three years and the 
freight paid thereon, are shown in Appendix 15 (Part I), and summarised 
in the tables 37 & 38 below. 

Table 37 — Supplies from Bengal and Bihar Coalfields 


(Figures in thousands) 


Year 

Rail 

route 

' 

Rail-cwm- 
sea route 

Total 

1 

Freight 
on sea- 
cum-rail 
route 

Freight 

on 

rail 

borne 

coal 

Freight 
per ton 
on 

sea borne 
coal 

Freight 
rate 
per ton 
on 
rail 
borne 
coal 

Overall 
freight 
per ton 


Tons 

Tons 

Tons 

Rs. 

Rs. 

Rs. 

Rs. 

Rs. 

1954-55 

72 

891 

963 

37,286 

'v 

1,782 

41-85 

24-75 

40-57 

1955-56 

342 

929 

1,271 

39,245 

7,366 

42-24 

21-24 

36-67 

1956-57 

375 

797 

, 

1,172 

36,063 

8,960 

45-25 

23-89 

38-42 


Table 38— Supplies from Outlying Fields (By rail only) 

(Figures in thousands) 


Year 

i 

1 Quantity 

Freight 

Freight 
Rate 
per ton 

i 


1 

Tons 

Rs. 

(in rupees) 

1954-55 . 

576 

7,013 

12-21 

1955-56 . 

604 

9,069 

15-01 

1956-57. 

648 

10,032 

15-48 


It will be observed that the freight on sea-borne coal is nearly twice as 
high as the freight on rail-borne coal from Bengal and Bihar coalfields and three 
times the freight on supplies from Outlying Fields. 

65. Part II of Appendix 15 shows the losses of coal on journey from 
loading docks to the receiving docks for the various ports as well as the losses 
on the journey from the receiving docks to the sheds. While the losses in 
Cuddalore and Tuticorin Ports are higher due to the coal being discharged 
into lighters in midstream and then brought to the docks for loading into 
wagons, the percentage of losses up to the receiving docks during the years 
1955-56 and 1956-57 was of the order of 2%. In addition there was 
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about I loss incurred on the journey from the receiving docks to the sheds. 
Thus the overall losses exceeded 3% during these two years on the Southern 
Railway. 

The Southern Railway is also incurring an additional expenditure of 
nearly Rs. 20 millions per annum for carriage of coal by sea. The nearer sources 
of supply to the South are the Outlying Fields. But at present, coals of the 
Outlying Fields are ungraded and generally of inferior quality. The Southern 
Railway has made frequent complaints about the quality of coal received from 
these sources. If coals of the Outlying Fields could be improved by washing 
to meet Railway requirements, increased quantities can be supplied bv rail 
route at half the present delivered cost. 

66. In connection with the arrangements at the Calcutta Docks for des¬ 
patch of coal to Southern Railway by sea route, it is necessary to make some 
observations in the light of the examination made by the Committee. Two 
shipping companies work under a contract with the Coal Controller in connec¬ 
tion with the supply of coal to Southern Railway by sea and discharge the follow¬ 
ing functions ; — 

(a) make payment for coal received from individual collieries, including 

labour welfare cess and stowing duty, etc. 

(b) make payments for rail freight charges from collieries to Docks. 

(c) make pavments for handling charges to the Port Commissioners for 

loading coal into the ships, sea freight and other dues, etc. 

The two shippers function as intermediaries for settling the monetary 
transactions on behalf of the Southern Railway. They submit their claims to 
the Southern Railway through the Assistant Coal Superintendent and Deputy 
Coal Controller (Production) working under the Coal Controller for reimburse" 
ment of the payments made by them. This arrangement has been in existence 
for the last 7 years. 

67. It is understood that in 1949, the then Coal Commissioner made a re¬ 
view of the duties performed by the shippers and came to the conclusion 
that on the basis of the coal handled on account of Indian Railways, the shippers 
made a profit which, in his opinion, was not commensurate with the responsi¬ 
bility undertaken by them. He suggested to the Government that the work 
of coal handling at the Docks should be done departmentally as this would 
result in considerable saving to the Railways. This proposal, however, was 
opposed by the Calcutta Port Commissioners on the ground that within the 
rigid heirarchy of Government machinery such a trading scheme could not be 
successfully worked with speed and efficiency and delays might occur in the 
payment of port charges, etc. resulting in detention to ships and difficulties in 
the working at Docks. .Another point put forward was that the present system 
permitted an exchange of wagons amongst the shippers, enabling them to work 
a pool of railway and industrial coal wagons at the Docks, thereby avoiding 
detention to ships. The port authorities considered that this interchangeability 
was essential for the smooth working of the port. The Government finally 
decided that while a system of coal handling through contractors may continue, 
the contractors should be selected by call of tenders. This system of tenders is in 
vogue since 1951 and has resulted in reducing the commission to contractors, 
which was As. -/12/- per ton prior to 1951, to As. -/3/3 per ton in 1958. 

68. The practice at the Docks is that the Marine Surveyors assess the quantity 
of coal loaded into ships by the displacement of water (draft of the ship) before 
and after the coal is loaded. This is called ‘manifest quantity’ on the basis 
of which all port dues, handling charges and sea freight are payable. The 
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Shippers Institution at the Calcutta Docks is said to have the advantage of 
ensuring minimum time losses of ships in Docks as the shippers mutually 
exchange coal wagons to regulate loading of ships as and when necessary. 
Under the contractual arrangements, the Southern Railway is called upon to 
make reimbursement of the payments made by the contractor on the basis of 
‘manifest quantity’ declared by two Marine Surveyors and not on the basis of 
the wagon invoice weights, although the contractors pay pit-head costs to 
collieries and freight charges to Railways only for the invoiced weight. We, 
however, understand that the payment of the value of coal on the basis of 
‘manifest quantity’ is an international practice and applies to coal exported from 
the Calcutta Port as also to coal transported by sea to industries in the South 
of the country. While this may be so, we would point out that by adoption of 
departmental coal handling at Calcutta port the Southern Railway could effect 
a considerable reduction in the bill which it pays. 

Table 39 gives the summary of the despatches of sea-borne coal to 
Southern Railway during the year 1954 1957 - 

Table 39 .—Summary of Sea-borne Coal Despatches from K P, Docks during 
1954 to 1957 


Year 

No. of 
Steamers 
sailed 

’Manifest 

Quantity 

Tons 

1 

Invoiced 

Quantity- 

Tons 

Un¬ 

connected 

Quantity- 

Tons 

1 

i 

Value of 
un¬ 
connected 
Quantity 

Rs. 

Excess 

Quantity- 

Tons 

Value of 
^ Excess 
Quantity 

Rs. 

Total 
un¬ 
connected 
& excess 
quantity 
Col. 
5 -i "7 

Tons 

Total 
value 
paid 
for the 
unconnect¬ 
ed 

& excess 
quantities 
Col. 

6 - 1-8 

Rs. 

I 

2 

3 

1 

4 

5 

6 

7 

8 

9 

10 

1954 • • 

144 

9,35,060 

8,98,122 

28,035 

' 1 

7 , 47 » 66 o 

8,903 - 

2,35,9.30 

36.938 

9,83,590 

1955 ■ • 

! 

Ill 

6,75.037 

6,56,550 

31,191 

2,96,560 

7,296 

1,94,074 

18,487 

4,90,634 

1956 . . 

148 

9,00,211 

8,63,561 

27,681 

7,71,574 

8,970 i 

2.42,954 

36,651 

10,14,528 

1957 • • 

84 

4,88,683 

4,67,979 

15,440 

4,74,360 

5,264 1 

1,62,812 

20,704 

6,37,172 

Tot.-il . j 


2,998,991 

! 

28,86,2I2j 

i 

82,347 1 

22,90,154 

30,433 

8 , 35 , 7/0 j 

1,12,780 1 

1 

31,25,924 


Note. —The full particulars in respect of 23 steamers for 1955 and 58 steamers for 1957 arc not available 
with Southern Railway. The pro-rata excess allowed forthese ships would raise the figures in column 8 to 
Rs.2,34,288fori955and:oRs.2,75,23ofori957and the total toRs.9,88,402. 


The figures show that the ‘manifest quantity’ has been invariably higher 
than the invoiced weight but the contractors have received payments on the ' 
basis of the ‘manifest quantity’ in respect of pit-head costs, rail freight and 
other charges involving excess payment by the Southern Railway of nearly 
5 1 annas per ton. This is in addition to the commission of 3J annas 
per ton paid to the shippers. The amounts paid on the basis of the ‘manifest 
quantity’ have involved an additional payment of about Rs. 9 lakhs during 
the period of 4 years. 

69. The contractors’ bills also include value of' coal loaded from ‘un¬ 
connected wagons’ received at the Docks (without card labels), although 
it is not readily possible to say for what shipments such wagons are 
meant and what are their invoiced weights. To avoid detention of such 
wagons or congestion at the Docks, they are diverted to ships ready for load¬ 
ing. The value of these ‘unconnected wagons’ is adjusted mutually on 
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Conclusion 


Recommenda* 

dons. 


receipt of bills from collieries by the shippers. There is, however, the possi¬ 
bility of wagons not booked io shippers drifting into Docks which will naturally 
not be included in the bills from collieries. There is the possibility of the 
Eastern and South Eastern Railways admitting claims for such 'unconnected 
wagons’ without their being able to claim reimbursement from tne shippers. 
There is also the possibility of freight charges on such ‘unconnected wagons’ 
not being properly claimed by the booking Railways. 


70. The Committee after duly considering the objections urged by the Cal¬ 
cutta Port Commissioners as outlined in paragraph 67 above, consider that 
the Shipping Agency working on behalf of the Railway could be replaced by a 
departmental organisation capable of meeting the obligations at present discharged 
by the shippers. If a Railway officer with sufficient commercial experience is 
posted to control the departmental handling of railway coal wagons at the Docks 
and is assisted by an experienced Senior Commercial Inspector and a Divisional 
Accountant, there should be no difficulty in effectively dealing with matters relat¬ 
ing to interchange of wagons and prompt payment of dues. As regards monetary 
transactions, he could, with the help of the Divisional Accountant, satisfactorily 
arrange: 

(a) payment of colliery bills (vetted by the Accountant) through the Eastern 
Railway on behalf of the Southern Railway; 

(b) verification of railway freight charges after allowing for the rebate due 
to the Southern Railway ; and 

(c) prompt payment of port dues and other charges in an authorised manner. 

For this purpose, the departmental organisation will maintain full 
particulars of wagons received and loaded into ships including ‘unconnected 
wagons’ and wagons interchanged wiiti other snippers, so that necessary 
adjustments could be made with other shippers and Port authorities in respect 
of transactions involved. 

During the period of 4 years, the Railways have paid about Rs. 5-7 
lakhs as commission to the shippers and an additional payment of about 
Rs. 9 lakhs on account of the difference between the ‘manifest quantity’ and 
the invoiced quantity, or an average of Rs. 3-7 lakhs per annum. A depart¬ 
mental organisation would cost less than Rs. i lakh per annum. 


71. The Committee recommend that: 

(A) to save Southern Railway additional expenditure which they now incur in 
the supply of coal by sea, supplies of coal from Outlying Fields should be 
increased after steps have been taken to improve the quality of the coals 
produced in these fields. 

(B) The present contract arrangements for handling of Southern Railway coal 
at the Calcutta Docks should be terminated as early as possible and re¬ 
placed by a departmental organisation under a Railway officer with 
sufficient commercial experience. He should be assisted by an experienced 
Senior Commercial Inspector and a Divisional Accountant in the manage¬ 
ment of the work now done by the shippers and in the settlement of 
monetary transactions relating to: 

(i) payment of colliery bills; 

(ii) verification and adjustment of Railway freight charges; and 

(iii) prompt payment of port dues and other charges in an authorised 
manner. 



CHAPTER VIII 


MEASURES FOR REDUCING COAL CONSUMPTION AND 

EXPENDITURE 

72. Ihe fiictors responsible for increasing coal consLim]?tion have been 
discussed in earlier Chapters. In the course of their investigations, the Com¬ 
mittee have found that improvements are necessary in the procedure for pro¬ 
curement and inspection of coal \vith a view to control the quality of coals 
received by Railways. There is also room for effecting economies by con¬ 
trolling consumption in sheds and on line, by proper utilisation of locomotive 
power and by preventing losses through thefts and pilferages. Further, 
strengthening of fuel organisations on Railways and some improvements 
in coal accounts and compilation of statistics would also help in the implemen¬ 
tation of economy measures. These matters are discussed in the following 
paragraphs, where existing practices are described and suggestions made for 
improvement. 


Procurement 73. At present, the Coal Controller nominates individual collieries for 

*^^undcr Railway coal. Even though the grades of coal to be supplied by 

Contract individual collieries are specified, there is no contract between the Railways 
and the collieries to ensure that the supplies made by them coiffbrm to speci¬ 
fications. When supplies of coal are found to be inferior to the grades specified, 
the Railways make complaints to the Coal Controller, who, at his discretion, 
imposes penalties. As the loco orders are allocated to a very large number of 
collieries and there is a large number of complaints, penalties are not always 
imposed promptly. This does not produce a salutary effect on the 
defaulting collieries. 

Non-railway consumers can draw supplies from collieries of their choice. 
The area from which coal is drawn is, however, subject to availability of 
the requisite quality of coals and rationalisation of movement by the Coal 
Controller. This arrangement gives the consumer a measure of control oh 
collieries and ensures that supplies are of the required quality. If the 
same system were extended to Railway supplies, it would be possible for 
Railways to invite offers from collieries in each area and obtain supplies by 
entering into contracts with those whose offers are accepted. As already 
stated, such a system will improve control over quality of supplies to Railways. 
Government should therefore seriously consider giving Railways the freedom 
to select the collieries from wltich they are to draw supplies in collaboration 
with the Coal Controller. 


Field Inspection 74 - Railways have made complaints to the Coal Controller regarding 
Organisation, high percentage of ash and high percentage of slack and dust in coal supplies 
during the year 1954-55 to 1956-57 as under (Sec also Appendix 16). 


Year 


No. of Complaints 


1954- 55 • 

1955- 56 . 

1956- 57 • 


747 

15338 

1,706 


Railways have so far exercised checks on quality of coal at the receiving 
sheds. In view of the continued supply of inferior coal, the Railways should 
develop a Field Inspection Organisation to ensure that coal loaded by the 
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collieries is free from excessive ash, slack, shale and dirt. A pattern of the 
proposed Inspection Organisation is given at page 6o. 

75. Consumption of coal on shed services varies from 10 to 15% of the 
total consumption in steam locomotives. As stated in paragraph 42 of 
Chapter V, wastages of coal occur in sheds due to excessive shed movements, 
engines remaining in steam for long hours and indifferent control on issues of 
coal for miscellaneous purposes. At present, effective control is not exercised 
on shed working conditions, nor are the figures of coal consumption on shed 
services maintained separately from the consumption on train services. 

Coal consumption in shed movements can be minimised by recording 
and controlling the following timings :— 

(^i) arrival of engine at incoming pit (to be shown on the engine ticket). 

(ii) arrival of engine in shed on repair or service line (to be recorded in a 
diary maintained by the shunter). 

(iii) time spent in shunting operations to be recorded in the shunter’s 

diary (This would apply to engines picked up for shunting duty). 

(iv) time for steaming preparations and the time engines are held in 

full steam (to be shown in the shunter’s diary). 

The above timings could be posted in a register in the form indicated in 
Appendix 17. With the help of time records, consumption in shed movements, 
shed shunting, lighting-up and other operations can be worked out on the 
basis of the scales determined by actual trials on different groups of engines. 
A ready reckoner (see Appendix 18) which has been evolved on the basis 
of trials, could be adopted as a guide. This reckoner could be standardised 
after periodic checks and repeated trials on engines. 

I'he above measures, if properly introduced, would bring to notice 
abnormal consumption on shed services and help in controlling it. 


76. Consumption on line forms the bulk (more than 8c%) of the total 
consumption in locomotives. To control this consumption. Railway Adminis¬ 
trations have fixed rations for each train service. The rations have, however, 
not been fixed on the basis of properly conducted trials. The main diffi¬ 
culty in fixing trip rations lies in allowing for variations from scheduled 
working, i.e. taking into account such items as non-scheduled detentions, 
out of course stoppages and signal checks, train failures (requiring shunting 
and other operations enroute) and temporary engineering restrictions. 

Out-of-course stoppages etc. of a train entail extra consumption of coal. 
Trials have shown that every ‘’dead stop’ of a passenger or a goods train, carrying 
average loads, involves an additional consumption of over 350 lb. of coal and 
the slowing down of a train costs anything from 200 to 340 lb. of coal. In 
addition, extra time is taken in train operation. A broad gauge passenger 
train running at a speed of 50 miles an hour decelerates to a halt in about half 
a minute, but takes about 4 • 6 minutes to gain the same speed. Similarly, 
a broad gauge goods train running at a speed of 30 miles an hour is brought 
to a halt in about 0-55 minutes, but it takes about 3-5 minutes to regain 
the same speed. Judicious control over out-of-course stoppages, slowing 
down of trains, avoidance of excessive engine hours in movement of locomotives 
(between shed to train and back) will help to reduce coal consumption. 
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Ihe Railways have attempted fixation of allowances for operational 
variations but they are not based on regular trials. For effective control 
over consumption of coal in train working, the Committee consider that : 


(a) trip rations for each train service should be fixed on the 
properly conducted trials, and 


basis of 


(b) the allowances for factors on wnich extra coal is consumed should 
be fixed by trials for the following items : 


(i) out of course stoppages, 
including signal checks. 

(ii) extra detention hours. 

(iii) shunting on line. 

(iv) other extra hours between 

shed and trains. 


lb. of coal consumed in brake 
application per too tons of 
train load separately for mail/ 
passenger and goods services. 

lb. of coal consumed per hour 
for locomotives in different 
grate area groups. 

—do— 

—do— 


In order that information in respect of the above factors is readily 
available, the following additional information should be furnished on a 
suitable train document : 

Consumption 
allowance as 
per scale for 
the extra time. 

Non-Scheduled stops etc. No. Hrs. Min. Cwt. 


(i) no. & period of non-scheduled 
stoppages, including temporary 
speed restrictions. 


Total period ---—^———- 

(ii) train hours-Scheduled. 

Actual-- 

Dift'erence- 

(iii) shunting on trains. - 

(iv) otner hours— 

(Shed to duty & back) 

Normally 

allowed —--—■— 

Actual --- 

Difference - - 

Total 


Training of 
Maintenance 
& Running 
Staff. 


77. As stated in paragraphs 43 and 44 of Chapter V, faulty firing practices 
and unsatisfactory maintenance of locomotives can lead to extra consumption 
of coal. It is therefore necessary to improve standards of firing and locomotive 
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maintenance by intensifying training of shed and running staff. Provision 
ot adequate staff and of training facilities is all the more necessary tt) cope with 
the rapid expansion of rail transport in coming years. 

78. The Committee have discussed in Chapter V and VI how thefts of 
coal take place from sheds and running trains. In respect of theft from open 
wagons on trains detained at signals, etc., the Railway Administrations can do 
little to prevent this all along the line without the co-operation of State 
Governments. Such stolen coal is passed on to local coal dealers for sale 
as domestic fuel or to small industries. The local authorities could question 
the dealers regading the sources of supply and examine their accounts—if the 
sale of steam coal were authorised by the State Governments through licen¬ 
sed dealers only. It is understood that the U.P Government have taken this 
step and thereby helped to improve the position in certain areas of the State. 

To minimise theft from sheds, it is necessary to introduce the following 
measures 

(i) the security force should be strengthened and, where necessary, 

armed guards sliould be posted in sheds and yards ; 

(ii) brick walls should be provided round the sheds where justified. An 

expenditure of about Rs. 50,000/- in providing a brick wall round 
a shed will involve a recurring liability of about Rs. 3,000/- per 
annum towards interest and maintenance charges. Assuming that 
the delivered cost of coal averages Rs. 30/- per ton, a recurring 
expenditure of Rs. 3,000/- per annum would be justified for a shed 
where the loss by pilferage exceeds 100 tons per year or 5 to 6 cwts. 
per day; 

(iii) strong disciplinary action should, as a rule, be taken against drivers 

where reasonable evidence is forthcoming regarding their indulgence 
in the stopping of trains to drop coal. 

79. The measures suggested in the foregoing paragraphs call for special 
attention being given by Railways to the following :— 

(/) accuracy of assessment of coal issues and tender balances in sheds; 

{ii) adequate supervision on shed working; 

{Hi) adequate supervision on line working ; 

{iv) adequate training facilities; 

{v) coal trials for checking trip rations; 

{vi) increased laboratory facilities ; and 

{vii) effective control at Divisional and at Headquarter level. 

The above matters will receive the required attention if the Fuel Organisa¬ 
tions are suitably strengthened on the following lines: 

d o ensure accuracy in the checking of tender balances and issues of coal, 
the staft’ employed should possess the requisite standard of education and sense 
of responsibility and should be given a suitable grade to attract the right type 
of men. 

In order that shed working may be adequately supervised and records of 
coal issues and consumption etc. properly maintained, it is necessary to provide 
whole-time Supervisors in sheds, whose main responsibility will be to control 
consumption in shed services by regularly checking consumption at different 
stages and to examine fuel accounts and returns. These Supervisors can also 
be advantageously employed for controlling departmental labour employed 
in sheds for handbng of coal and ashes. 
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Control on line working is at present exercised by (i) Loco Inspectors 
who look after the maintenance and operation of locomotives and enquiries 
relating to failures and accidents, and (k) by Fuel Inspectors who fix the trip 
rations, train footplate staff, and exercise control on coal consumption. In 
this connection, it has come to the notice of the Committee that Inspectors 
deputed for fuel control are often detailed to duties normally assinged to 
Loco Inspectors. To avoid such contingencies, it may be necessary to 
review the strength of Loco and Fuel Inspectors and to provide adequate 
Supervisors in each category. 

The efficiency of Fuel Organisations largely depends upon the know¬ 
ledge and experience of Supverisors and Officers responsible for exercising 
control over coal consumption. It is, therefore, necessary to improve the 
training of both Supervisors as well as Officers in fuel matters. The Committee 
note that the need for such training has already been accepted by the Railway 
Board, and a Central Fuel Training School has been set up at Jamalpur as a 
temporary measure. A permanent school will be set up at Dhanbad in due 
course. The provision of adequate facilities at Dhanbad, to meet the ex¬ 
panding requirements of Railways, should now receive special attention. 
It is also desirable to introduce a course on ‘Fuel Economics' in the Railway 
Staff Training College at Baroda. 

In addition to staff and training facilities, the Fuel Organisations on 
Railways should be provided with Fuel Test Car Units for carrying out coal 
trials regularly, in order to exercise checks on trip rations. Further, in order 
to make frequent checks on the quality of coals received by the Railways, the 
Committee consider that additional laboratory facilities should be provided, 
small laboratory units being located in each Division for analysing coal 
and boiler water. 

The tightening of fuel control on the lines indicated above would neces¬ 
sarily impose an additional burden on the Mechanical Officers in Divisions 
who are already carrying an increasing load of work arising from the rapidly 
growing traffic. It would, therefore, be necessary to provide one additional 
Assistant Mechanical Engineer in each Division, so that fuel control work 
receives the attention it deserves. 


Coal Accounts- 
Linking of 
‘Missing’ and 
‘Unconnected’ 
Wagons. 


8o. Coal wagons consigned to a particular Railway do not reach their 
booked destination when they are intercepted by the home or other Railway. 
In such cases, the sheds or distributing centres to which wagons were ori¬ 
ginally consigned submit reports of ‘missing’ wagons (not received by them) 
to the Railway Central Accounts Office. Wagons become missing because 
of diversion of coal wagons from one shed to another by the Railway itself or 
other causes. Sheds or distributing centres also submit particulars of re¬ 
ceipts of wagons not originally consigned to them. Such wagons are treated 
as ‘unconnected’ wagons. They become unconnected when the despatch 
]:)articulars are lost in transit and the wagon labels get defaced or lost. 
The Central Accounts Office on the Railway checks the particulars of the 
‘missing’ wagons with the help of wagon disposal statements submitted 
iDy the colliery-base stations, and with the list of ‘unconnected’ wagons. 
This helps to connect some wagons consigned to home Railway stations but 
for the rest detailed enquires from other Railways are necessary, as the missing 
wagons of one Railway may be unconnected wagons of another. A centralised 
system of linking of ‘missing’ and ‘unconnected’ wagons is therefore desirable. 


In Appendix 19(a) are shown, for the years 1954-55 to 1956-57, the number 
of wagons consigned to each Railway from collier}' base stations, the number of 
wagons received by the sheds (connected as well as unconncected), the num- 
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her ‘missing’ wagnns and the number subsequent!}' traced and connected. 
'Fhe position is summarised in d'aWe 40 below :— 


'rABLt: 40 —Missing and Uncomected Wagons on Railways 


Year 

No. of 
wagons con- 
■signed frt)m 
colliery- 
base 
stations 

No. of 
wagons 
received 
against 
col. (2) 

Unconnec¬ 
ted wagons 
rccei ved 

Xo. of 
missing 
wagons 

VCNgons 
in col. (.j) 
traced 
up to 

3 '- 3-57 

Wagons in 
col, (5) 
traced 
up to 
3 '- 3-57 

CO 

(2) 

(3) 

( 4 ) 

(5) 

(6) 

(7) 

r 954-55 

4492.,955 

4,81,446 

10,684 

11,509 

7,282 

6,514 





Percentage 

of zvagons consigned 




2 * 2 

2'3 

1-5 

1-3 

1955-56 

S,07,604 

4;93'69 i 

12,594 

13.913 

5'574 

9.365 





Perccniage of zvagons consigned 




2'5 

2-7 

1 ■ 1 

1 ■ 8 

1956-57 

5,65,649 

5,48,582 

15,279 

17,067 

1 4.328 

4 H 72 


Percentage of zvagvns consigned 


' 2-7 ! 3-2 : 0-8 0'8 

It will be seen that 2-3",, uf the wagons consigned to Railways are found 
to be ‘missing’ and the same percentage of wagons remain ‘unconnected’ 
on the Railways taken together, liven after a lapse of time, o'^,'^0 to 
of the ‘missing’ and ‘unconnected’ wagons remain unlinked. I'he checks 
conducted by the Committee’s Inspectors at certain stations on Railways 
did not disclose any malpractices in the accounting of ‘unconnected’ coal 
wagons. However, as an insurance against possible losses of complete wagon 
loads, there is need for expeditious'linking between ‘missing’ and ‘unconnected’ 
wagons under centralised control on the lines indictated in Appendix 19 {h). 

„ , „ _ 81. I'he hgures relating to performance viz., train miles, gross ton miles, 

tion Statistics, train engine hours, other engine hours, consumption in lb. per 1000 gross 
ton miles are compiled on Raihvays by their Central Statistical Offices. On 
the Central Railway, the data is lirst compiled in the Divisions and passed 
on to the Central Statistical Office in the form of punched cards. I’his en¬ 
sures availability of the performance figures for each shed on the Division 
and early preparation of the overall Railway and divisionwise statistics 
in the Central Statistical Office. It also prevents inaccuracies in compilation 
arising from returns from all sheds not being timely and fully received in the 
Central Office, d'he Committee, therefore, consider that decentralisation of 
the compilation of fuel and operating statistics to the Divisions would improve 
control over coal consumption by the authorities on the spot and ensure 
effective implementation of fuel economy measures 

d'he other important point, w'hich deserves special attention to avoid 
errors in the compilation of statistics, relates to the need for general recon¬ 
ciliation between the figures of coal consumption and issues of coal made 
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b'f sheds to ]ocomorives. The figures of coal consumption should be arrived 
ai as follows 

Consumption of coal on Home Division locomoti\'cs 

Issues Ui all locomolivcN from Home Division sheds Minus 

Issues to locomotive'-' t>f other Divisions of Home Railway Pius 
and of oihc'r Railways 

Issues to Home Division locorriotives by other Divisions and other 
Railway sheds 


These figures of consumption and issues should be furnished by Divisions 
to the Central Statistical Office for preparation of finai results. 

The statistical data is at present compiled for ‘passenger and proportion 
of mixed services' and ‘goods and proportion ttf mixed services’. The 
passenger services include local and suburban services for which the rates of 
i:onsumption are considerably higher than those for mail and express trains. 
Similarly, goods services include ‘pick-up and van goods’ , which being 
slow trains involve widely vaiving detentions and stoppages enroute and entail 
much higher consumption rates. The results of performance indicated by 
the two main service groups i.c., ‘passenger and proportion of mixed’ and 
‘uoods and proportion of mixed’do not permit a prttper appreciation of the 
performance of individual services. For efficient control, the Railways 
should compile and publish data in their Domestic Statistics, separately for 
the following services • 

(i) Passenger Service' : 

(a) mail iind expres;-. 

(S') passenger and parcel. 

(c) local and suburban. 

(d) all passenger. 

(e) proportion of nsixed. 

(/') passenger and proportion of mixed. 

(ii) Goods Services : 

(a) through goods. 

(b) pick- up and van goods. 

(c) all goods. 

(d) proportion of mixed. 

(c) goods and proportion of mixed. 

«2 Control measures discussed in this chapter are summarised as follows:— 

Conclusions. 

(i) Introduction of direct contracts between Railways and collieries. 

(ii) Setting up of a Railway Inspection Organisation in the Coalfields. 

(iii) Prevention of wastages and losses by: 

(a) control on coal consumption in sheds; 

(b) control on line consumption and economic utilisation of power; 

(c) training of maintenance and running staff; 

(d) preventing pilferage and thefts. 

(iv) Strengthening of the Fuel Control Organisations on Railways. 

(v) Coal Accounts-linking of ‘missing’ and ‘unconnected’ wagons. 

(vi) Improvement in coal consumption statistics. 



Recommen¬ 

dations. 
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83. The Committee recommend that: 

A. To control the quality of coal supplies, Railways should have the same 
freedom to select collieries (in collaboration with the Coal Controller) 
as non-Railway consumers have. 

B. The setting up of the Railway Inspection Organisation in accordance with 
the pattern indicated by the committee should be expedited. 

C. Coal consumption on shed movement should be controlled by recording 
the time spent on shed services. 

D. Trip rations for train services and a scale of allowances for extra con¬ 
sumption due to out-of-course stoppages and detentions should be fixed 
on the basis of properly conducted trials. 

E. Facilities for training of shed and running staff should be increased to 
improve the standards of locomotive maintenance and firing technique. 
Further, a review of the Maintenance organisation on Railways is neces¬ 
sary to meet the requirements of rapidly increasing traflSc and Rolling 
Stock holdings. 

F. Investigations regarding the specifications of lubricating cylinder oils 
should be finalised as early as possible. 

G. Co-operation of the State Governments should be sought to regulate the 
sale of steam coal only through licensed dealers so that local authorities 
can question the sources of supply by examining their accounts and other 
means, in the event of any malpractices being suspected. 

H. The strength of Security Force, which the Railways consider inadequate 
for keeping a watch over coal stacks in sheds and over loaded coal 
wagons standing in yards, should be suitably augmented without delay; 
armed guards should be posted in sheds and yards as a drive against 
pilferage where necessary. 

I. Although the expenditure on the provision of brick walls to prevent the 

entry of outsiders into Loco sheds is heavy, it is amply justified at sheds 
where pilferage is found to be heavy. 

J. Severe disciplinary action should be enforced against drivers and other 
staff wherever reasonable evidence is forthcoming regarding their indul¬ 
gence in the stopping of trains at vulnerable points and other malprac¬ 
tices leading to leakage of coal. 

K. Fuel organisations on Railways should be suitably strengthened to imple¬ 
ment the control measures on the lines indicated in paragraph 79. 

L. A centralised system of linking ‘missing’ and ‘unconnected’ wagons should 
be introduced as a safe guard against possible loss of complete wagon 
loads. 

M. Initial compilation of coal and operating statistics should be decen¬ 
tralised to divisions to permit better control by local authorities. 

N. Before compilation of coal consumption statistics there should be a 
general reconciliation between the figures of coal consumption and issues 
of coal by sheds to locomotives. 

O. The railways should compile and publish statistical data relating to coal 
consumption separately for the following services:— 

(i) Passenger services: 

(a) mail and express. 

(b) passenger and parcel. 

(c) local and suburban. 

(d) all passenger. 

(e) proportion of mixed. 

(f) passenger and proportion of mixed. 

(ii) Goods services: 

(a) through goods. 

(b) pick-up and van goods. 

(c) all goods. 

(d) proportion of mixed. 

(e) goods and proportion of mixed. 



CHAPTER IX 


COAL RESERVES, PRODUCl'ION AND REQUIREMENT'S 
OE VARIOUS GRADES OF COAL FOR RAILWAYS UNDER 
THE SECOND AND THIRD FIVE YEAR PLANS AND 
ANIYCIPATED DEFIClENCIES 


Coal Reserves. 84. The Coal seams of the country occur in strata of two distinct ge(.)logical 
formations ; — 

(0 Measures of Gondwana age; and 
(ii) Measures of Tertiary age. 

The Gondwana coals lie in Bengal, Bihar, Madhya Pradesh, Orissa, Madras 
and Hyderabad States. The Tertiary coals lie in Assam, Punjab, Kashmir 
and Rajasthan States. 

The Geological Survey of India have recently surveyed the reserves of 
both Gondwana and Tertiary coals and have git'en the following estimate :— 

{Million Tons) 


(/) c'.timatcd (proved) reserves. 

(ii) inferred reserves to a ma.ximuni depth ol' 
3000 to 4000 ft. . 


42,649'! in all scams not less 
than 4 feet in 
79,392 J thickness. 


1,22,04! 


Th.y have divided the estimated reserves of 42,649 million tons into two 
categories :— 

Category A—Low volatile coals with less than 15% ash. and high volatile 
coals with less than i3'’(, ttsh ; 

Category B—Coals inferior to the above. 

A break-up of the reserves of coking and non-coking coals under categories 
A & B is given as under :— 

Category A 

(Ihgurcs in million tons) 



Coking 

Non¬ 

coking 

Coking Non¬ 
coking ! 


L’pto 1000 ft. depth 

1 

From 1000 to 2000 ■ 

ft. depth : 

Gondwana coals 

2,294 

3-446, 

935 2,079 

Tertiary coals 


U25O 

800 


2,294 

4,696 

935 2,879 10,804 


Category B 


(Figures in million 'tons) 


i 

Coking 

Non- : 

coking i 

Coking 

Non¬ 

coking 

d’otal 


Upto looo 

ft. depth j 

From 1000 to 2000 ft. 
depth 

Gondwana coals 

74932 

13-970 1 

3,983 

3,475 


Tertiary coals 


2 483 ' 




1 

7,932 

16,453 

1 3>985 

3-475 

3C845 


66 







6? 


x\ccording to these cstimtites, the known reserves of coking couls in Ctitegorv 
A are 3,229 million tons and those of non-coking coals 7,575 million tons. 


Coal Produc¬ 
tion up to 1957. 


85. The production of coal in India at the end of the 19th century was 
6 12 million tons per annum. The output rose to 16-5 million tons in 1914 
and to 21 million tons in 1918, i.e. at the end of the First World War, the Jharia 
and Raniganj Coalfields coniributing 11 million and 6.2 million tons respectively. 
1 he Indian Coalfields Committee 1946 gave the figures of coal production during 
the year 1920 to 1945 as in table 41. 


d'ABLE 41 —Coal Production ifi diljerenl Years 


Production 
(Million lonsj 


1920 .... 

1921 

(922 .... 

1923 .... 

1924 .... 

1925 .... 

1926 .... 

1927 .... 

1928 .... 

1929 .... 

1930 .... 

1931 .... 

1932 .... 

1933 . . . ■ . 

1934 .... 

1935 .... 

1936 .... 

1937 .... 

1938 .... 

1939 .... 

1940 .... 

1941 .... 

1942 .... 

1943 .... 

1944 .... 

1945 .... 

*1951 .... 

^1955 .... 

*1956 .... 

*1957 .... 

*Addcd b>’ Expert td)iTiinillcc. 


17-96 

19-30 

19-01 

19- 65 

21- 17 

20- 90 
20-30 

22- 08 

22- 54 

23- 42 
23-80 

21 -72 
20- 15 
19-79 

22 -06 
22-02 
22 -61 
25 -04 

28- 34 

27- 77 

29- 39 

29-46 

29-43 

25-37 

25-96 

28- 97 

34-3J 

38- 21 

39- 43 
43-50 


It will be observed that during recent years there has been a rapid increase 
in the production (and demands) of coal in the country. 

The gradewise production of coal during 1957 from the Bengal Bihar and 
Outlying Fields was as follows: — 


Coalfield 


tirade 


(in million ton.s) 
Output 


Bcngal/Bihar . . Selected A 

Selected B 
(Irade I 
tirade 11 
tirade 111A 
tirade 11 IB 


7 

-603 

10 

973 

8 

488 

5 

486 

o 

722 

I 

470 


■I’or.Ai. 


34-742 
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Outlying 


Assam 

Andhra 

Bombay 

Madhya Pradesh 
Orissa 

Darjeeling & Bikaner 


r 


Not yet graded 


0-575 

1-929 

o-6ii 

5-048 

0-533 

o-o66 


Total .... 8-762 


Grand Total 


43-504* 


*Includes 15-080 millions tons of coking coal. 


Trend of Rail> 
way Require¬ 
ments^ 


86. The quantities of various grades of coal received by Railways during 
the three years 1954-55, I955"56 and 1956-57 are given in table 42 below: 


Table 42. —Coal Supplies to Railways (1954-55—1956-57) 




(Figures in million tons) 

Grade of coal 

Quantity 

of coal received in 


1954-55 

1955-56 

1956-57 

Jan. 57 to 
Dec. 57 

Selected A .... . 

0 - 849 

0-977 

0-935 

1-44 

Selected B ..... 

2-986 

3-636 

3-671 

3-66 

Grade I ..... 

. 2-426 

3-547 

3-636 

4-12 

Grade II . 

0-817 

0-943 

I -137 

0-67 

Ungarded. 

2-966 

2-864 

3-556 

3-47 

Total Steam Coal 

10-044 

11-967 

12-935 

13-36* 

Total Other Coal 

0-570 

0-555 

0-696 

0-75 

Grand Total 

10-614 

12-522 

13-631 

14- II 


Anticipated 
Demands in 
1960-61 and 
1965-66. 


*Includes about 5 millions tons of coking coal. 

87. The anticipated annual demands of coal by 1960-61 (end of Second 
Plan) and by 1965-66 (end of Third Plan) are about 60 million tons per annum 
and 100 million tons per annum respectively. Details are shown in table 43. 
The requirements of Railways are estimated at 16-5 million tons in 1960-61 
tmd 26 million tons in 1965-66 : 

Table 43 —Anticipated Annual Demands —1960-61 and 1965-66. 

(Figures in million tons ) 


Sectors 



Demand 

by 

1960-61 

Demand 

by 

1965-66 

Railways (steam & electric but excluding diesel) 

. 

. 16-5 

26-0 

Iron & Steel .... 


. 

11 • 0 

27-0 

Power ..... 



5-0 

16-0 

Brick burning, Cement & Potteries 



9*0 

12-0 

Other industries 



12-0 

15-0 

Domestic & Provincial 



.3-5 

8-0 

Synthetical oil and domestic coke 



. 

5-0 

Bunker and export 



2-9 

3-0 


Total 

Less Middlings 

59-9 

II 2-0 

12-0 




59-9 

(Say 60-0) 

100-o 
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Increased 88. The details of the additional quantity of 21-21 million tons of coking 

Production in and non-coking coals of various grades proposed to be raised by 1960-61 over 

Second Plan. _ j • • a j- ' 

1955 production are given in Appendix 20. 


The gradewise breakdown of anticipated production of coking and non- 
coking coals in 1960-61 is as under :—• 

(Figures in million tons) 

Run of Mine Steam or large coal 

taken as 66% of 




R.O.M. 

(a) Non-coking coals. 



Selected A .... . 

6-83 

1-51 

Selected B . . . . . 

12-91 

8-52 

Grade I ..... 

5-67 

4-73 

Grade II ..... 

2-94 

1-94 

Ungraded coal from Outlying Fields . 

12-05 

7-80 


40-40 

27-50 

(b) Coking Coals .... 

19-05 


Total Production . 

59-45 



A preliminary target for the output by 1965-66 (in which coking and non¬ 
coking coals are not separated) is given below;— 


Million Tons 


Selected A & B... . 31-05 

Grade I . ..30-10 

Grad^ II.25-35 

Grade III. . . . . . . . . 10-20 


96-70 

Lignite (No grade) . . . . 3-50 


Total . 100-20 

E s t i m a t e of ^ 9 - requirements of Railway coal are influenced by the grades of coal 
Railway Supplied. The best results, both in respect of coal consumption and costs, 

and achieved by use of Selected Grade coking coals. But as adequate 

1965-66. supplies of such coals are not available, the Railways have in the past used lower 

grades of coking and non-coking coals. This was possible as the locomotives 
were able to haul the loads specified at the time with lower grades, although 
their use involved extra consumption of 10% to 25%. On practical considera¬ 
tions, the Central Standards Office for Railways laid down in 1952 the following 
‘scheduled’ and ‘minimum’ grades of coal for locomotives of different designs to 
haul the prevailing loads. 


''I'aet.e 44. —Central Standards Office Schedule of Coals for Use in Locomotives. 


Lower grade which I Increase in consump- 


Type of locomotive 

Scheduled Grade 

will provide the re- 
; quired power for 
j scheduled services 

1 tion if lower grades 

J of coal are used 

1 

BESA . . . 

Sel. Grade Coking 

Grade I Coking 

1 

j 10% to 15% 

Old IRS . . 

Grade I Coking 

1 

Grade II Coking 

20% to 25% 

New IRS 

Grade I Non-coking 

Grade II Non-coking 

i 5 %- 

Shunting 

i 

1 

Grade I, preferably 
Coking 

1 

Any lower grade in¬ 
volves considerable 
wastage. 


While at the time the use of the lower grades of coal was possible, the posi¬ 
tion has considerably altered since. Locomotives have now to move far heavier 
loads and these will progressively increase in coming years. On this account, 
the Committee feel that the lower grades of coal specified by the Central Stan¬ 
dards Office in 1952 no longer hold good. 
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Replacement 
of Railway 
Supplies of 
Coking Coals 
by Non-Coking 
Coals. 


In order to ensure efficient operation of heavy train loads, it is necessary 
to use coals of calorific value not much lower than 12,000 Btu/lb. which 
is the calorific value of coking coals of Grade I or of non-coking coals of Selec¬ 
ted Grade. The BESA locomotives were designed to burn Selected Grade 
coking coals, and the earlier IRS locomotives to burn coking coals of Selected 
Grade and Grade I in quality. A large number of both these types of loco¬ 
motives will continue to be in service during the next decade. Further, 
replacement of about 5 million tons of coking coals by non-coking coals will 
necessitate greater use of high grade non-coking coals as, in calorific value, 
non-coking coals correspond to coking coals of one grade lower in quality. 
Based on these considerations, the following estimates of the Railway require¬ 
ments at the end of 1960-61 and 1965-66 have been made. The estimate 
for 1965-66 is on the assumption that goods loading will incre^ase to about 245 
million tons per annum. 


{Figures in million tons) 


Non-coking coals 1960-61 1965-66 

Selected A & B . . . . . . . 9-0 I4'0 

Grade I . . . . . . . . , 7-5 12-o 

Total . . . 16-5 26-0 


Grade II non-coking coals have not been included in the demand although 
Railways at present use a proportion (about 15%) of Grade II non-coking coals 
for shunting, departmental and non-loco purposes. It will not be possible 
indefinitely to continue to accept this quality of coal for the heavier duties to 
be performed by locomotives and intensive yard working consequent upon 
increased traffic. Until, however, washeries are in operation and improved 
qualities of coals become available Railways will have to continue to use these 
coals despite the repercussions on performance. 

While the anticipated production of specified grades of non-coking steam 
coals by 1960-61 (indicated in paragraph 88) would appear to be adequate to 
meet the Railway requirements of 9-0 million tons of Selected Grade coals, 
it is doubtful whether the Grade I coal produced by Bengal & Bihar and the 
Outlying Fields can meet fully the Railway requirements of 7 ■ 5 million tons, 
let alone other consumers. 

90. As regards replacement of 5 million tons of coking coals by non-coking 
coals one grade higher in quality by 1960-61, the position on the basis of the 
specified grades would appear to be as in table 45 : 

Table 45 —Replacement of Coking by Non-Coking Coals. 

{Figures in million tons) 


Coking coal to be Additional non-coking 
replaced on the basis coal production avail- 
Grade of 1957-58 supplies able for replacement 

from Ranigani and 
Karanpura Coalfields 
by i960. 


Selected A . 

• 

• 

• 

0-49 

0-49 

Selected B 

• 

• 

- 

1-74 

4-56 

Grade I 

• 

• 


2-73 

1-87 

Grade II 

■ 

•• 

4 

0-13 

0-14 


7-06 


5-09 
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Prospects of 
Future Sup¬ 
plies. 


From table 45, it would appear that it might be possible to replace the 
Selected A & B coking coals by Selected A & B non-coking coals, grade for 
grade and not by one grade higher in quality ; and so far as Grade I coking 
coal is concerned, it would appear possible to replace it by Selected B non¬ 
coking coal. But the figures of additional production of non-coking coals relate 
to specified grades whereas actual supplies are likely to be inferior. This is 
shown by the two rapid quality surveys undertaken by the Railways in Sep¬ 
tember 1957 and January 1958. (See table 46.) 

Table 46— Percentage of Supplies Conforming to Specified Grade 


Specified 

Grade 


Bengal & 
Bihar Field 

Sc). A 

Sol. B’ 

Gr. I « 

Gr. II 


Outlying Fields 

Ungraded 
(assuming Gr 
I as the 
Standard) 


Rapid Quality Survey 
September, i 957 - 


Correct 

to 

peci- 

ficd 

grade 


i Two ; 
One I grades 
grade j lower 
lower 


3S 

32 

45 

60 

35 


I - 


% 

26 

32 

32 

37 

16 


15 

24 

22 


3 

(un- 

vendi¬ 

ble) 

42 


More 

than 

two 

grades 

lower 

(unven¬ 

dible) 


21 

12 

I 


Rapid Quality Survey 
January 1958 


Assumed %ages adopted 
for arriving at the actual 
availablity of steam coals 
as against nominal grades 
produced 


Correct One Two More 
to ! grade grades ' than 
sped- ; lower ; lower twi3 
fied 1 j 'grades 

grade | lower 

! (un 
wendi- 
I ’ ble) 


I 


I 


48 ! 

37 

49 

68 

36 


29 

23 

32 

25 


7 o 

26 

•23 

26 


14 

II 


37 ! 2 


Correct One 
to^ i grade 
sped- lower 
fied I 
grade 


Two I More 
grades I than 


lower 


0/ 

/o 


50 

35 i 
50 


20 

30 

25 


65 ; 35 


35 


20 


% 

20 

25 

25 


40 


two 

grades 

lower 

(un 

vendi¬ 

ble) 


10 

10 


91. Taking into consideration the deviation of the actual supplies 
from specified grades as shown in table 46, it is apprehended that the supplies 
to Railways in 1960-61 will probably fall into the grades indicated in 
table 47 below ; 

Table 47— Railway Requirements and Probable Supplies 

(Figures in million tons) 


Gj-a 4 e Railway supplies Probable supplies 

required (specified (actual grades) 

grades) 


Selected A&B. . • • • 9’0 b-o 

Grade I ...••• 7‘5 4'3 

Grade II . . • • • • •■ 3‘7 

Lower Grades ..... .. 2-5 


Thus, the assessment of requirements of Railways compared with 
the actual availability of the different grades of coal suggests that there will 
be a real deficiency of the specified grades. The result of such deficiency 
would be that the annual consumption of coal by Railways would increase 
by nearly 2 milli on tons of coal, involving an annual additional expend!- 
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Recommenda* 
tions. 


ture of about Rs. 6 crores at present prices—to say nothing of the possible 
failures in the planned transport. One method of meeting this shortage in 
high grade coals (Selected A to Grade I) is to wash inferior coals of which 
there is ample supply. 

A fall in quality would moreover necessitate higher rates of firing 
which would be beyond handfiring capacity on locomotives operating heavy 
goods services. This disadvantage can be overcome to a degree by using 
mechanical stokers, but the consumption of coal would rise still further. 
The position is likely to become worse during the Third Five Year Plan. 

The above analysis reinforces the recommendations made by the 
Committee in Para 27 of Chapter III regarding the urgent necessity for 
control of quality at loading points. 

92 The committee recommend that— 

(i) In order to guarantee reliability and uniformity in quality of future sup¬ 
plies, the time is ripe for the establishment of washeries in certain 
fields to upgrade non-coking coal. 

(ii) In order to counteract any fall in the hauling capacity of locomotives 
during the present difficult period, mechanical stokers should be fitted 
to heavy goods locomotives as far as practicable even though coal con¬ 
sumption may go up. 

These two recommendations are not unrelated. When coals are washed, 
it is necessary first to break them down to a certain size, and in this process 
an additional quantity of slack is produced which cannot be used on hand 
fired locomotives. Mechanical stokers, however, can utilise this slack but 
with some increase in consumption of coal. At the same time, however, 
there will be the benefit of washed (steam) coal for hand firing. 



CHAPTER X 


Need for 
Washing In¬ 
ferior Coals. 


Washery Pro¬ 
posals for Rail¬ 
ways. 


MEASURES NECESSARY TO MEET DEFICIENCIES IN FUTURE 

SUPPLIES 

93. It has been indicated in Chapter III that there has been a pro¬ 
gressive decline in the quality of coal supplied to Railways. Some of the 
reasons for deterioration have also been given. In respect of the quality of 
coals mined, the Coal Washeries Committee (1954) observed as follows ;— 

“In our opinion, the deterioration in quality is due to both human 
and natural factors. As regards natural factors, deterioration 
in quality of raisings is unavoidable due to inherent hetero¬ 
geneity of our coal seams and due to the fact that majority of 
the collieries are now in a depillaring stage where inferior sections 
are being worked along with selected sections in which minin g 

commenced in the development stage. 

It is, however, well known that mechanical mining seriously 
affects the quality of coal raisings due to the inclusion of dirt 
bands etc. which can be avoided in manual mining and also 
by reducing the size of coal and dirt pieces which render hand¬ 
picking impossible.” 

The Committee generally agree with the above observations. 

In the preceding Chapter, it has been shown that there is likely to be 
a shortage of the high grade coals which are required by Railways. How¬ 
ever, the reserves of low grade coals are plentiful and from them it is 
possible to obtain by washing, supplies of the requisite quality for locomotive 
use. Industrially developed countries have adopted this approach extensively 
during the last three or four decades. Due to reduced consumption 
when washed coal is used, there is less transport of coal and thus less freight 
charges. Moreover, wagons are released for more remunerative traffic. 

94. The Central Fuel Research Institute has made studies of the 
washability characteristics of non-coking coals and has suggested the following 
five washery schemes for Railway coal. 


Location of 
Washery 

Coalfield 

served 

Estimated working 
capacity 

Proposed design 
capacity 

(x) Ondal 

Raniganj 

Tons per hour 

530 

Tons per hour 

600 

(xx) Barkakana 

Karanpura 

420 

500 

(xxx) Anuppur 

C.I.C. 

360 

400 

(iv) Junardeo 

Bench Valley 

240 

300 

(v) Kothagudium 

Singareni 

320 

400 


The main processes included in the Washery Schemes are briefly as 
follows ;— 


(1) Screening of Run-of-Mine coal to +1" size, which gives :— 

(i) -f-i" coal (known as steam coal, yield about 70%), and 

(ii) —i" (known as slack, yield about 30%). 

(2) The + 1" coal is screened up to 4" size and the quantity 

+ 4" is crushed below 4 " and screened at i". This gives:— 

(i) Steam coal 4" to i" size (yield about 50%), and 

(ii) —i" slack, yield about 20%. 

We thus obtain 50% of steam coal and 50% of slack. 
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Financial 

Assessment. 


Long Range 
View. 


Cs) The 4" to i" size steam coal is then washed yielding ;— 

(i) Cleans 

(ii) Middlings\ 

(iii) Rejects / ” 

(4) The middlings can be processed in two ways :— 

(a) by conversion into soft coke with or without additional 
raw coal as may be necessary, or 

(b) by blending the middlings with the slack to produce a 
suitable fuel for thermal stations. 

The economics of the washery schemes have been computed from the 
flow sheets (at pages 77—81 and Appendix 21) for the alternative modes 
of utilisation of middlings. 

95. The net financial gain or loss to the Railways by adopting the 
alternative courses (a) and (b) has been worked out for the five washeries, 
taking into consideration the financial gain in terms of reduced 
freight on coal and release of wagons from un remunerative coal traffic. 
The results are shown in tables 48 and 49 at pages 82 and 83 respectively. 

In making the financial assessment, the cost of the washing process 
has been taken at the rate of Rs. i-i8 per ton of raw coal washed. This 
cost, as will be seen from table 50 at page 84 covers interest, depreciation 
and maintenance of the plant as well as costs of marketing and general 
administration on a scale of 33 |% of the operating costs. 

The figures for different products shown in the flow sheets (pages 77—81) 
have also been made more conservative than those adopted by the Director, 
Fuel Research Institute and allowances have been made for rejects. 

Adopting the above basis, it wall be observed from table 48 that, the 
alternative (a) in the case of Ondal and Barkakana Washeries might involve 
a less of about Rs. 14*7 lakhs and Rs. 19 lakhs per annum respectively. 
The other 3 Washeries viz. Anuppur, Junardeo and Kothagudium should 
give a net gain of Rs. 12-0 lakhs, Rs. ii -7 lakhs and Rs. i *5 lakhs respectively 
or a total of Rs. 25 *2 lakhs per annum for a yield of nearly 3-I million tons 
of clean coal of consistent grade I quality. Under alternative (b) (table 49) 
for utilisation of middlings, the financial results become poorer. 

The setting up of the three Washeries showing a net gain would only 
touch the fringe of the problem, as they would yield only 3 million tons of 
Grade I coal by washing from 6’0 million tens of Grade II raw coal. Even 
with immediate implementation of these proposals, the washeries will com¬ 
mence production only at the end of the Second Plan. The Washeries 
senemes would, therefore, afford some relief during the Third Plan period. 
The problem has to be considered from a long range point of view, as 
washing of large quantities of coal for railway use may be necessary later. 

96. Coal will continue to be the main source of power in India for many 
decades inspire of the increased utilisation of energy from other sources— 
including atomic energy. A group of Experts in their report for “Europe’s 
Energy Requirements” has recently observed as under ;— 

“For many years to come conventional forms of energy will be needed 
and coal must remain the mainstay of the Western European energy 
econemy. We are all agreed that today its future is being seriously 
prejudiced by misconceptions in the public mind as to the part they 
expect the nuclear energy to play in the near future. Exaggerated 
statements about nuclear energy have led the public to regard coal 
as out of date and of little concern to them. One must therefore 
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draw attention to the adverse effects which this over-optimism 
over the role of nuclear energy in the near future is having on 
recruitment, investment, and scientific development in the coal 
industry .... It is essential in our opinion that responsible 
authorities and the public should be made to realise the need for 
a new outlook on coal.” 

The Requirements and Utilisation Committee constituted by the Coal 
Council of India have assessed the enrgy requirements of the country up to 
1975 alternative methods :— 

(a) on the basis of a 10% compound increase annually over tne 

commercial non-dcmestic energy produced in 1955, ai’d 

(b) making an assessment of tne requirements for various crnsuming 
blocks, such as iron and steel, thermal power, domestic sector. 
Railways and other miscellaneous industries. 

They have assessed the total coal requirements by 1975 to he of the order 
of 380 million tons of coal equivalent, of which 300 million tons are coal 
itself. 

On the basis of the apparent ratio of 3 million tons of freight carried 
by rail for every one million tens of coal consumed in the country, their esti¬ 
mate of the load on rail transport by 1975 is of the Older of 1,000 million tens. 
Alternatively, they have assumed a transport load of 4 tons per capita per 
annum by 1975 as against a | of ton per capita at present. On this basis, 
the total transport load has been estimated to be of the order of 2,000 million 
tons, 40% of which may have to be carried by rail and the rest by road and 
waterways. This gives the transport load on rail to be of the order of 800 
million tons by 1975. Statistics show that for every 10 tons of goods carried 
by Railways the consumption of coal by Railways is i ton, i.e. about 10%. 

The Requirements and Utilisation Committee have further observed that 
if rail transport is developed solely under steam traction, the Railway reqire- 
ments of coal will be about 80 million tens porr annum by 1975. Con¬ 
siderations of resources and prcduction possibilities show that it will be 
extremely difficult to meet these requirements fully or even substantially, 
as this will entail the mining and processing of 150 to 200 million tons of run- 
of-mine coal depending on the quality. It has been suggested by the Require¬ 
ments and Utilisation Committee that the solution of the problem lies in the 
rapid electrification of Railways so that by 1975 nearly 50% of rail transport 
is operated by electric traction, 25% by diesel traction and the balance 
25% by steam traction. Assuming the above development, 30 million tons 
of coal will still be required for rail transport of which about 10 million 
tons of inferior coal will be for power generation for electric traction. 

Whether the transport load on the Railways will reach the figure of 800 
million tons by 1975 is uncertain. The present trend of traffic indicates 
that the increase in each five-year Plan will be about of the goods traffic 
at the beginning of the Plan. On this basis, the Committee estimate that the 
goods traffic will rise to about 570 million tons by 1975. Assuming that all 
additional traffic will be moved by steam locomotives, the requirements 
of coal will be about 50 million tons by 1975. This estimate allows for 15% 
increase in passc:nger traffic from Plan to Plan. Even on this reduced estimate, 
the requirements of coal for Railways will be high and the problem of finding 
adequate supplies of suitable coal will remain. 
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As steam traction will continue to play an important part in Railway 
transport for many years, the preparation of coal for use by Railways is essential 
both as a short term and as a long term measure. By progressively increasing 
the number of Washeries for Railway use, shortages of good coal could be 
met and the public exchequer would thereby avoid substantial losses. Washing 
would also prevent loss of Railway operational efficiency. The tempo of 
traffic is rising rapidly and it is therefore essential to ensure that a critical 
situation is not allowed to develop. 


97. The Committee recommend that detailed schemes should be worked 
out immediately for setting up washeries at Anuppur, Junardeo and Kotha 
gudium so that the washeries may be in commission by 1961-62. For this pur¬ 
pose, the Central Fuel Research Institute should be requested to undertake inves¬ 
tigations without delay. 


Flovvsheet.s 1 to 5—at page.s 77 to 81 "j 
Tables 48, 49 & ,S0—at pages 82 to 84 J 
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FLOWSHEET i 

CENTRAL WASHERY FOR RAILWAYS AT ONDAL 


R.O.M.Coal (Obtainable at Mines) 
(T.) 

5’02m. tons/Yr. 
i6j 730 tons/Day. 


Screened at i” (At Colliery end) 


I " ^ 

Coal plus i"(T,) 

Delivered to Railways 
3-5im. tons/Yr. 

11,710 tons/Day. 

Yield % 70. 

Ash% --17-3 

I 

CENTRAL BLENDING AND PREPARATION 
PLANT 


Slack Minus 1" (to 
be disposed of 
by Collieries) 

I‘Sim. tons/Yr. 
5,020 tons/ Day. 
Yitld % =30. 

Ash % =>15-5 


Screened on 4" 


AT- 


Plus 4' 

Crushed to Minus 4' 
and screened at i' 




4-i'(T,) 

2-51m. tons/Yr. 

8,365 tons/Day 
Yield % =50 
Ash %=i8-o 

*H.M.S.(Capacity 600 tons/hour) 
Cut at S.G. 1-50 


Minus I'Cfi) 
1‘oom. tonsfVt, 
3>345 toas/Day. 
Yield % =»20 

Ash% 


Cleans 
4 '—i"(T4) 

2- 32m. tons/Yr. 

7,730 tons/Day 
Yield% - 46-2 
Ash%"^ i6-o 

Additional raw coal (T,) 
required for blending with 
4"-!'’middlings.Ash %i7-3 
o-oSm. lons/Yr. 

267 tons/Day. 


Middlings 
4—l'(Ta) 

0- 19m. tons/Yr. 
635 tons/Day 
Yield%==.3.8 
Ash% =42-2 


r 


Rejeas(T,) 

Nil 


(Ts) 

Smokeless fuel (Soft coke) 
o-2im. tons/Yr. 

695 tons/Day. ‘a’ 
Ash%=-45-6 


I 

I 


Slack I'-o plus 
middlings 4*-i'(T,) 


I-19 m. tons/Yr. 
3980 tons/Day. 
Yield % -23*8‘b 
Ash %= 19*8 


*Hcavy Medium Separator. 
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FLOWSHEET z 

CENTRAL WASHERY FOR RAILWAYS AT BARKAKANA 


R.O.M. Coal (Obtainable at Mines) 
(To) 

4.00 m. toiis/Yr. 
133330 tons/Day 


Screened at 1" (At Colliery End) 


T 

Coal plus i"(Ti) 
Delivered to Railways 
2-80m. tons/Yr. 

9j 330 tons/Day. 

Yield % ==70 
Ash % = 22-6 


Slack Minus i" (To be disposed 
of by collieries) 
l-20m. tons|Yr. 

4,000 tons/Day. 

Yield % =30 
Ash % =22'I 


CENTRAL BLENDING AND 
PREPARAITON PLANT 

Screened on 4" 


4-1 


Plus 4” 

Crushed to Minus 4* 
and screened at i‘ 


4 -I 


Slack Minusi'd's) 
o-8om. tons/Yr. 
2,660 tons/Day. 
Y’ield % -- 20 . 
Ash% — 22-1 


4"-iTra) 

2-00 m. tons/Yr. 
6,670 tons/Day 
Yield % == 50 
Ash% — 22-8 


*H.M.S.(Capacity 50oTons/hour) 
Cut at S.G. 1-50 



Cleans 
4(T,) 

1-40 m. tons/\r. 
4,660 tons/Day. 
Yield 35-0 
Ash% -- 15-5 


Middlings Rejects (T,) 

4"—i" Ts o-20m. tons/ycar 

0.40 m. tons/Yr. 670 tons/ Day. 
1,340 tons/Day. Yield% - 5 • o 

Yield%^^=io-o Ash%=^6o 

Ash% - 30 


I (T,) Soft coke (Ta)' 

Additional raw coal 0-28, lons/Yr. 

! Nil 940 tons/Day ‘a’ 

I Ash% =43 

(Ta)' 

Slack + Middlings 
1-20 m. tons/Yr. 

4000 tons/Day 

Yield %~30 

Ash%T 24-6 ‘b’ 


♦Heavy Medium Separator. 
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FLOWSHEET 3 

CENTRAL WASHERY FOR RAILWAYS AT ANUPPUR 


R. O. M. Coal (Obtainable at Mines) 

(T„) 

3-37 m. tons/Yr. 

11,230 tons/Day. 


Screened at i" (At colliery end) 


Coal plus i" (Ti) 
Delivered to Railways 
2-36 m. tons/Yr. 
7,860 tons/Day. 

Yield % =70 
Ash%==2i-7 


CENTRAL BLENDING AND PREPARATION PLANT 


Slack Minus i" (To be disposed of by 
collieries) 

I- 01 m. tons/Yr. 

3,370 tons/Day 
Yield%=3o 
Ash%=22-3 


Scree ned on 4' 


4 "— T Plus 4' 


Crushed to Minus 4' 
and Screened at i' 


4'—' 


4—1W3) 
l-68m. tons/Yr, 
5,610 tons/Day. 
Yield %= 50 
Ash % “ 2I-4 


Slack Minus i' (T,) ? 
0-68 m. tons/Yr. 
2,250 tons/Day. 
Yieid%=20 
Ash% =22-3 


’•'H.M.S. (Capacity 400 t*Ms/honr) 
Cut at S. G. I • 60 



Cleans 

4-1" (T,) 
I'34 m. tons/Yr. 
4500 tons/Day. 
Yield % - 40 
Ash % = 16-3 


Middlings (T,) 
0-24 m. tons/Yr. 
Eoo tons/Day. 
Yield % =7-0 
Ash % 31-0 


Rejects (T,) 

o-10 m. tons/Yr. 
335 ns/Day. 
Yield % = 3 1 
Ash % =65 


(T,) 

Additional raw 
coal +1' size] 
Nil 


Soft coke (T.) 

0'i68 m. tonsjYr. ‘a’ 
560 tons/Day 
Ash % = 44 


(T.) 


Slack + Middlings 
0-92 m. tons/Yr. 

3050 tons/Day. 

Yield % = 27-2 ‘b’ 
Ash % = 24-5 


♦Heavy Medium Separator. 
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FLOWSHEET 4 

CENTRAL WASHERY FOR RAILWAYS AT ‘UNARDEO 


R. O. M. Coal (Obtainable at Mtnes^ 
(T„) 

2-23 m. tons/Yr. 

7,417 tons/Day. 

Screened at i” (At colliery end^ 


Coal plus i' (T]) 

Delivered to Railways 
I ■ 56 m. tons/Yr. 

5,192 tons/Day. 

Yield % = 70-0 
Ash% =23-0 

CENTRAL BLENDING AND PREPARATION PLANT 
Screened on 4* 


Slack Minus i'(To be disposed 
of by collie ties) 

3-67 m. ton/Yr. 

2,225 tons/Day. 

Yield % 30 

Ash % =22-1 


Plus 4* 


Crushed to Minus 4” 
and screened at 1" 


Slack Minus i"(T 2) 
0 44 m. tons/Yr. 
1,483 tons/Day. 


4 '-i‘ (T 3 ) 

1-12 m. tons/Yr. 
3,709 tons/Day. 
Yield % =» 50-0 
Ash % =23-4 


'•'H.M.S. (Capacity 300 tons/hout 
Cut at S. G. 1-45 


[..Yield % 
Ash % 


20-0 
= 22-1 


Cleans 

4 *'-i'(T 4 ) 

0-78 m. tons/Yr. 
2,599 tons/Day. 
Yiled % = 35 
Ash % = 16 • I 


Middlings 
4 ''-l' (T,) 

0-23 m. tons/Yr. 
750 tons/Day. 
Yield % ir. 
Ash % = 29 


Rejects 

(T„) 

O'II m. tons/Yr. 
375 tons/Day. 
Yield % = .s 
Ash % " 05 


(T,) 

Additional raw 
coal + I'size 
Nil 


CT«) 

Soft coke 
O' 16 m. tons/Yr, 
535 tons/day 
Ash % =41-5 


(T„) 

Slack + Middlings 
0-67 m. tons/Yr. 

2230 tons/Day. ‘b’ 
Yield % = 30 
Ash % = 24-5 


♦Heavy Medium Separator, 




FLOWSHEET 5 

CENTRAL WASHERY FOR RAILWAYS AT KOTHAGUDIUM 


R.O.M. Coal (Obtaintable at Mines) 

v^CTo) 

3 -00^ tons/Yr. 
lOjOOO tons/day. 

Screened at i" (At colliery end) 

I _ 


Coal plus i"(Ti) 

Delivered to Railwavs 
2-10 mill. tons/Yr. 

7,000 tons/day. 

Yield % = 70 
Ash% =20-2 

CENTRAL b'lENDING AND 
PREPARATION PLANT 
1 

Screened on 4" 


Slack Minus i" (To be disposed 
of by collieries) 

0'90 m. tons/Yr. 

3,000 tons/day. 

Yield 7 o =30 
Ash % = I 9‘6 


Plus 4" 


Crushed to Minus 4 
and screened at i" 


4-1 


Minus I ‘'(T2) 
o-6o m. tons/Yr. 
2,000 tons/day. 
Yield 7 * = 20 
Ash % •=• 19-6 


4 "-i"(T 3 )' 

1-50 m. tons/Yr., 
5,000 tons/day.j 
Yield 7 o = 50 i, 
Ash 7 o = 20 - 4 i 


*H.M.S. (Capacity 400 tons/hour) 
cut at S. G. i'6o 

t _ 


Clean coal 4 — i 
1-2 m. tons/Yr. 
4,000 tons /day. 
Yield 7 o =40 
Ash 7 o =16 


(T5) 

Middlings 
4'—i" 

0-21 tn. tons/Yr.^ 
700 tons /day. 
Yield % = 7 
Ash7o = 26-5 


(T.) 

Rejects 

•09 m. tons/Yr. 
300 tons/day. 
Yield 7 o = 3 
Ash 7 o = 65 


(T,) 

Additional 
raw coal 
+ I'size 
Nil 


Soft coke (Ts) , 

0-147 m. tons/Yr. a 
490 tons/day. 

Ash % =38 


(T.) 

Slack + Middlings 
o-8i m. tons/Yr. 
2700 tons/day. M 
Yield % = 27 

Ash 04 =22-0 


*Heavy Medium Separator. 



Table Economics of washing : Scheme ‘B^ 


Ondal 


Barkakana 


1. Cost of 3-51 m. tons raw i, 

steam coal washed . . Rs. 67 •14 m. 

2. Selling price of slack belended 2. 

with middlings i - 2 m. tons 
(19-8 % ash) (w Rs. 16-87 
per ton . . . . Rs. 20^24 m- 

3. Net cost of 2-32 m. tons of 0 

washed coal . . . Rs. 46-90 m 

4. Corresponding requirements 

of unwashed coal from the 4 - 

same source (ash 17-3%) . 2-38 m.tons 

Cost of unwashed coal 

Rs. 17-94 per ton . . Rs. 42•69m. 5 - 

5. Extra expenditure involved . Rs. 4-21 m. 6. 

6. Less Savings from wagons 

released and additional 

earnings therefrom. . . Rs. 1-34 m. 7 - 

7. Net loss to Railways . , Rs. 2-87 m. 


Cost of 2 - 8 m. tons grade II 
steam coal . . . Rs. 

Selling price of slack blended 
with middlings i - 2 m. tons 
( 24‘5 % ash) @ Rs. 16-25 
per ton ... Rs. 

Net cost of 1-4 m. tons of 
washed coal . . . Rs. 

Cost of unwashed coal re- 
c]uircd to substitute washed 
coal . . . . Rs. 

Extra expenditure involved Rs. 

Less Savings from wagons 
released and additional 
earnings therefrom . . Rs. 

Net loss to Railways . Rs. 

Junardeo 


Anuppur 

1. Cost of 2 -36 m. tons, of coal 

washed 

2. Selling price of -92 m. tons 

of blended slack (ash 24-5 
%)& middlings (fwRs. 17-96 
per ton 

3. Net cost of 1-34 m. tons of 

washed coal 

4. Cost of unwashed coal re¬ 

quired to substitute washed 
coal .... 

5. Extra expenditure 

6. Less Savings on account of 

less movement of wagons 
and additional earnings 
therefrom 


I. Cost of 1-56 m. tons raw 
coal washed . . Rs. 

Rs. 44-55 m. 2. Selling price of belended slack 
and middlings -67 m. tons 
(ash 24-5 %) Rs. 16-69 
per ton . . . Rs. 

Rs. 16-52 m. 3- Net cost of -78 m. tons of 

washed coal . . . Rs. 

Rs. 28-03 m. 4- Cost of unwashed coal re¬ 

quired to substitute washed 
coal .... Rs. 

Rs. 26-20 m, 5 - Extra expenditure . . Rs. 

Rs. 1-83 m. 6. Less Savings on account of 
less movement of wagons 
and additional earnings 
therefrom . . . Rs. 

Rs. 1-96 m. 7 - Net loss to Railways . . Rs. 


7. Net gain 


Rs. 0-13 m. 


Kothagudium 

1. Cost of 2 • I m.j ton of coal 

washed .... Rs. 55-24 m. 

2. Selling price of -81 m. tons 

(22% ash) of blended slack 
and Middlings @ Rs. 24-12 
per ton . . . Rs. 19 '54 ^ 

3. Net cost of 1-2 m.tons of 

washed coal (ash 16%) . Rs. 35-70 m. 

4. Cost of unwashed coal required 

to replace washed coal . Rs. 32-80 m 

5. Extra expenditure . . Rs. 2-90 m. 

6. Less savings on account of 

less movement of wagons 
and additional earnings 
therefrom . . • Rs. i • 19 

. Rs. I -71 m. 


53-86 m. 

19-50 m. 
34-06 m. 

27-90 m. 
6-16 m. 

3-57 rn. 
2-59 m. 


29-45 m. 

11-18 m. 
18-27 

15-80 m 
2-47 m, 

1-54 m. 
0-93 m. 


7 , Net loss 



84 


Table 50 Operating Cost of a Washery per Ton of Coal Handled 

1. Capacity per hour.500 tons 

2. Quantity of raw coal handled per annum (4000 hours per 

annum) . _ 2 million tons 

3. Capital cost (@ Rs. 30,000 per ton of raw coal per hour) . . Rs. 150 lakhs 

4. Operatinq costs per annum 


Interest per annum @ 4*);, ...... 

Depreciation @1/15. 

Wages . ........ 

Consumable stores including requirements of sand etc. . 

5. Cost of marketing and general administration. (@331/3% 

of operating cost) ...... 

6. Total working costs ....... 

7. Cost per ton of raw coal washed (6--2) 


Rs, 6-00 lakhs 
Rs. 10-00 ,, 

Rs. 1-50 „ 

Rs. 0-15 ,, 

Rs. 17-65 lakhs 

Rs. 5-88 „ 

Rs. 23-53 „ 

—Rs. I -18 
or Rs. 1/3/- per ton 



CHAPTER XI 


Economics of 
Picsel Traction 


SCOPE FOR REDUCING COAL 
ELECTRIFICATION AND 


REQUIREMENTS BY 
DIESELISATION 


98. In Chapter IX, an estimate of the requirements of coal for the Railways 
has been given. It will be noted tnat the requirements by the end of 1965-66 
will be nearly double the present day consumption, and these requirements 
will increase progressively thereafter. It is obvious that if the Railways were 
to be run solely by steam traction in 1975, they would require very large 
quantities of coal and be saddled with the task of carrying this large quantity 
for their own use against about 14 million tons at present. Apart from the 
fact that adequate quantities of high grade steam coal will not be obtainable 
for steam traction, the movement of coal would net (nly present considerable 
difficulty but also reduce transport capacity for other traffic. To improve 
transport capacity, it will be necessary to increase the loads and speeds of 
trains progressively. For a given axle load, Diesel and Electric locomotives, 
which produce higher tractive effort than steam locomotives, can haul much 
bigger loads and at higher speeds. Recourse to diesel and electric traction is 
therefore inevitable to meet the future requirements of traffic. 


In addition, diesel and electric traction give better thermal efficiency than 
does steam traction, and they also improve line capacity. The thermal effici¬ 
ency of new designs of main line steam locomotives introduced on Indian Rail¬ 
ways is about 6 ‘4%, which is reduced to about 5 • 5*^/0 at the drawbar and is 
further reduced to about 4 • 5% because of consumption of coal on shed servi¬ 
ces, yard movements, etc. Using thermal power, the overall efficiency of elec¬ 
tric locomotion is about 14%. Against this the overall thermal efficiency of 
diesel locomotion is about 22%. Further, as between diesel and steam 
traction, coal of average quality has a calorific value of 11,000 Btu/lb., while 
diesel oil has a calorific value of about 18,000 Btu/lb. The ratio of consump¬ 
tion of coal in steam traction to that of diesel oil in diesel traction thus works 
out to 8 : I, i.e. (22 -y 4^) x (18,000 11,000), i.e. one ton of diesel oil will 

do the work of 8 tons of coal. Similarly, coal consumption in steam traction 
as compared to that in electric traction works out in the ratio of 3 : i, i.e. 
(14 -y 4- 5). In respect of shunting services, the overall efficiency of steam 
locomotives drops to 3% due to the boiler remaining in steam during idle 
hours. This results in the ratio of coal consumption to diesel oil consumption 
increasing to about 12 ; i in shunting services. 

The actual performance of diesel and steam locomotives hauling goods 
loads on Gaya-Gomoh section of the Eastern Railway has shown that, the 
consumption of coal in steam locomotives averages at 102-5 lb. per 1000 
gross ton miles, and of oil in diesel locomotives operating the same services at 
I • 35 gallons, or 11 • 4 lb. per 1000 gross ton miles. Thus, the ratio of coal con¬ 
sumption in steam locomotives to oil consumption in diesel locomotives works 
out to 9 : I (i.e. 102-5 ^ n ■4X which is slightly higher than the theoretical 
ratio of 8 : I. 


Diesel Traction 

99. The cost of diesel oil at present (1958) ranges from about Rs. 330/- 
at the ports to Rs. 380/- in the interior, averaging to Rs. 350/- per ton. Taking 
into consideration the average delivered cost per ton of coal (pithead costs 
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Development 
of Indigenous 
Resources of 
Diesel Fuel and 
Equipment 


and freight charges) on the various Railways, the ratio of the cost of diesel 
t il to the cost of coal would be as in table 50. 

Table 50 Comparative Costs of Coal and Diesel Oil 


Railway Average cost of Assumed cost of *Ratio of diesel oil 

coal per ton diesel oil per ton costs to coal costs 



Rs. 

Rs 


Central 

39 

360 

9-2 

Eastern 

27 

350 

13 -0 

Northern 

38 

380 

lO-O 

North Eastern 

35 i 

380 

10-7 

Southern 

65 

360 

5-5 

South Eastern 

27 

350 

13 -0 

Western 

44I 

360 

8-1 


*Losses due to quality of coal and present trends of pric ;s indicate that the 
fuel costs ratios may be even lower. 

Based on the consumption ratio of 8 ; i for main line services, dieseUsa- 
cion on'the^ Southern Railway appears to be justified for the entire Railway 
system. On the Western Railway, the fuel costs would be practically equal 
for steam and diesel traction, but in regions near the ports where the costs of 
coal would be^ higher and those of diesel oil lower, diesel traction should 
be more economical. As regards the Central, Northern and North Eastern 
Railways, the fuel costs ratio is not unduly adverse to the adoption of diesel 
traction. In regions near ports, diesel traction should prove still more 
favourable. So far as shunting sertfices are concerned, diesel power for yard 
shunting would be generally justified on all Railways. 

Fuel cost is only one of the important factors in train operation. A 
general analysis of the comparative costs of operation (excluding factors common 
to diesel and steam traction) has therefore been made for main line and shunt¬ 
ing services on B.G. system to indicate the scope for diesel traction in different 
regions, vide Appendices 22(a) and 22(b). For piirposes of broad comparison, 
this analysis would also apply to M.G. services. It can be concluded, by 
and large, that dieselisation of main line services can be extended to all regions 
where coal costs Rs. 36/- (or more) per ton and diesel oil costs Rs. 350/- 
(or less) per ton. Thus, the entire Southern Railway, the North-East Fron ier 
Railway, the Saurashtra region of the Western Railway would admit of diese- 
lisation on economic considerations. Over and above the economic consi¬ 
derations is the necessity for improved motive power and greater haulage and 
line capacity during development period, and dieselisation may be useful in 
the transitional phase. Large scale adoption of diesel traction is however, 
linked with the development of indigenous resources of diesel fuel and of 
technique for ' manufacture of diesel plant and equipment in the country. 


too. Fuel oil requirements for diesel traction by 1965 are estimated as 
follows ; under steam traction, the coal requirements for main line services 
would be about 23 million tons. Assuming that about 10% of main line trains 
are dieselised, the requirements of diesel fuel would be 0-3 million tons (one- 
eighth of 2 • 3 million tons of coal). The estimated consumption of coal on 
shunting services would be of the order of 3-5 million tons by 1965. 
Assuming that about 50% of the shunting services were dieselised during 
the intervening period, the requirements of diesel oil would be 0-15 million 
tons (i.e. 12 x 3-5 x 0-5 million tons). Thus, including main line services, 
the demand for diesel fuel on Railways alone in 1965-66 would be about 




8 ? 

6-45 million tons. The present production of diesel oil from oil refineries 
in India is about o-6 million tons per annum, which meets at present only a 
part of the country’s needs. The lack of diesel oil from indigenous sources 
would thus handicap the development of diesel traction. It is therefore 
vital to increase indigenous resources for production of diesel oil pro¬ 
gressively. There are three possible methods for doing so:— 

(a) The easiest method is to adopt new refinery practice to produce 

greater quantities of diesel oil from the crude, using for example 
catalytic hydrogenation. The projected development of natural 
crude oil and refinery capacities in Assam should be utilised to the 
maximum extent for production of diesel oil. It is also possible 
to hydrogenate (to diesel oil) the furnace oil now being produced 
in excess at existing refineries. 

(b) The second method of production of diesel oil is by hydrogenation of 
tar obtained as a by-product of (low-temperacure) carbonisation 
process for manufacture of coke. For every ton of coke produced, 
about 0 • I ton of tar is available, which can be converted into 
diesel oil; 6o% to 8o% by weight, depending on the treatment 
adopted. The demand for domestic coke is expected to go up 
from the present level of 3 million tons to about 10 million tons 
by 1965. If low-temperature carbonisation process is increasingly 
employed for manufacture of domestic coke, it should be possible 
to produce o-6 to o-8 million tons of diesel oil from one million 
ton by-product tar. 

(c) The third method consists of direct gasification of coal and synthesis 

of gases to diesel oil. In this process, even inferior grade coal can 
be gasified for production of diesel oil. 

In this connection, a note furnished by the Director, Central Fuel Research 
Institute, is presented as Appendix 23. 

The production of diesel fuel by process (a) should be stepped up and 
Government should undertake pilot scale investigations to study technological 
and economic possibilities of applying processes (b) and (c) to Indian 
coals. 

Maintenance of diesel equipment requires a high standard of skill. In 
the U.S.A., where diesel traction has replaced steam traction during the last 
15 to 20 years, it is the usual practice to replace components at specified mileages; 
and as these are manufactured in the country, the maintenance costs are low 
—being about 50% of the maintenance costs of steam locomotives. This 
ratio of maintenance costs will not be achieved in India in the near future, 
and in addition there- will be the burden of foreign exchange. This situation 
will continue until facilities for manufacture of diesel equipment are developed. 
The progress of dieselisation on Indian Railways is thus closely tied up with 
the early development of ; 

(a) indigenous resources of Diesel oil ; and 

(b) indigenous design and manufacture of diesel plant and equipment. 

Plans for design and manufacture of diesel equipment in the country 
should also take into account the future requiremens of Defence Services, 
Agriculture, Road and Sea Transport etc. The overall national requirement 
of diesel oil and equipment justifies high priority being given to diesel technology 
and manufacture and to the increased production of oil fuels. This deserves 
the special attention of the Government. 
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Economics of 
Electric Trac¬ 
tion. 


Electric Traction 

loi. High acceleration and operating speeds, good train control, scope 
for multiple unit operation, and cleanliness and comfort are features common 
to both diesel and electric traction. Where electric traction scores is in 
simplicity of maintenance and in low maintenance costs, as no power genera¬ 
tion on the locomotive is invioved. In the development of electric traction, 
capital cost is high although cost of operation and maintenance is low. The 
cost of maintenance of electric locomotives is generally about a third of the 
maintenance costs of steam locomotives. But due to higher capital invest¬ 
ment on electrification, low traffic densities militate against the adoption of 
electric traction. 

An attempt has been made to correlate traffic density, cost of coal in 
rupees per ten and the cost of electric energy in annas per KWH for equalised 
overall operating costs of electric and steam traction. The data giving this 
correlation are presented in Appendix 22(a) and graph VHI at page 89. 

From this graph, it is possible to determine the maximum cost of electric 
energy which will justify electrification for given traffic density and cost of 
coal on a section. To illustrate the economics of Electrification the maxi¬ 
mum cost of electric energy, and relative cost of coal and traffic density, for 
certain sections on the Central, Western and Southern Railways, is given in 
table 51. 

Table 51 —Maximum Cost Electric Energy Justifying Electrification 


Section 

Traffic 
density- 
Million 
Trailing 
Tons/ 
Track 
mile per 
annum 

Cost of 
coal 

including 

freight 

Maximum 
cost of 
electric 
energy 
which 
will 
justify 
electrifica¬ 
tion. 



Rs. 

As/Unit 

Central Railway 




I. Igatpuri-Bhusaval-Itarsi ..... 

5-67 

39-46 

0-95 

2. Itarsi-Bina ....... 

7-55 

37-41 

I -06 

3. Bina-Jhansi ....... 

6-17 

37-92 

0-94 

Western Railway 




I. Virar-Baroda ....... 

6-79 

41-92 

I -16 

2. Baroda-Ratlam ...... 

10-So 

39-08 

I -29 

3. Ratlam-Nagda. ...... 

11-62 

38 • 10 

I -27 

4. Nagda-Gangapur ...... 

7-56 

38-44 

I -10 

5. Gangapur-Bayana ...... 

8-64 

36-51 

I -10 

6. Baroda-Ahmedabad ..... 

7-46 

41 -02 

I -20 

Southern Railway 




I. Madras-Bezwada ...... 

7-52 

53-70 

More than 




I -60 

2. Bezwada-Waltair ...... 

6-47 

36-23 

0-91 

3. Madras-Arkonam ...... 

5-31 

65-45 

More than 




I -60 

4. Arkonam-Jalarpet ...... 

6-59 

56-20 

Do. 

5. Jalarpet-Erode ...... 

5-39 

65-45 

Do. 


As the average cost of electric energ}^ drawn from electricity grids of 
different States is expected to be of the order of o • 65 anna per KWH, 
electrification of the sections given in the above table appears to be financially 
justified. However, due to high capital cost and to tne present financial 
difficulties regarding foreign exchange, it may be feasible to adopt electrification 
01 ’ where it is inescapable as an operational necessity. 
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Grade^ ” Coals economics, the other consideration in favour of 

arising from electric traction is tnat it would reduce the requirements of high grade coals 
Electrification, for Railways as tnermal power on electric grids could be generated with low 
grade coals. Moreover, as stated in paragraph 98, the consumption of low 
grade coal would be only ^ of that required for steam traction. Further, 
by i960, the hydro power capacity will increase and is expected to be equal 
to the thermal capacity on the grid systems. The actual consumption of low 
grade coal to provide the power required for electric traction will then fall 
to about of the coal required for steam traction by the end of the Second 
Plan. 

Thus, with progressive development of electric traction on Railways, 
not only will considerable quantities of high grade coals be released for other 
important industries, but also the transport so released will become available 
for public use. 

development of power grids, the installed capacity 
of hydro and thermal plants at the end of the First Plan was 2 7 million KW 
which will more than double itself by the end of the Second Five Year Plan 
as would appear from table 52. 


Table 52 —Existing and Proposed Capacities of Power Stations in different States. 


Existing power stations (as on |Proposed additional Power Stations 
State 30-12-57) in Second Plan 

i 



Thermal 

Hydro (KW) 

Thermal 

Hyd’-o (KW) 

Andhra 

87459 

66,000 

30,000 

69,000 






Assam 


8,400 

12,000 


Bihar 

177,500 

64,000 

105,000 

40,000 

Bombay . 

450,250 

278,800 

247,000 

250,000 

Jammu & Kashmir 


6,000 


18,000 

Madhya Pradesh 

49,540 

•• 

135,000 

92,000 

Madras 

89,000 

165,150 

230,000 

285,000 

Mysore 


215,200 


96,200 

Orissa 

5,000 

123,000 


109,500 

Punjab 


144,000 


498,000 

Rajasthan . 

23,070 

■ ■ 

^4,000 

84,000 

Uttar Pradesh . 

224,335 

76,100 

112,000 

390,000 

West Bengal 

538,625 

4,000 

260,000 


Kerala 


109,500 


137,000 

Delhi 


59,600 

50,000 


Total 

1,644,779 

1,319,750 

1,195,000 

2,068,700 


Grand Total 2,964,529 3}263,700 


(Figures furnished by Central Water & Power Commission) 





91 


Conclusion . 


Recommenda¬ 

tions. 


The power availability in the Third Five Year Plan should farmer 
increase with the development of thermal and hydro stations. As the demands 
for electrical energy generally tend to overtake the development of capacity, 
eJectrificaticn of Railways will depend upon the availability of power. In 
planning the development of power, transmission lines and service stations, 
the Central Water & Power Commission should, therefore, ensure that the 
requirements of both Industries and Railways are fully covered. 

In addition, the expansion of electrification will necessitate speedy de¬ 
velopment of projects connected with the manufacture of heavy electrical 
machinery and equipment. The Committee note that the Government have 
already taken steps to set up a plant for the purpose but more plants would 
be necessary to meet the expanding requirements of electricity grids and 
Railways. 

104. It will be observed from paragraphs 98, 99 and loi that there is 
ample scope for adoption of diesel and electric traction on financial and 
operational grounds. Development of diesel traction is likely to be restricted 
by lack of indigenous resources of fuel and equipment which require long¬ 
term planning. So far as electric traction is concerned, steps have already 
been taken to set up a plant for manufacture of heavy electrical equipment, 
but progress of electrification will depend upon the availability of funds and 
electrical energy. 

The Requirements and Utilisation Committee of the Coal Council 
have suggested that by 1975 50% of railway traffic should be handled by 
electrical power, 25°/, by diesel power and 25% by steam power. In view 
of the likely shortage of funds, of foreign exchange, and of indigenous re¬ 
sources in equipment and diesel fuel, the electrification and dieselisation of 
Railways may not develop to the above extent. The Committee, however, 
consider that endeavours should be made to reach a target of at least 30% 
electric traction, and 20% diesel traction by 1975. This will leave 50% of 
railway traffic for steam traction, which will require 27 ■ 5 million tons of coal 
(including 2‘5 million tons for generating thermal power for electrification) 
against 50 million tons estimated earlier (para 96). Thus with 30% elec¬ 
trification and 20% dieselisation, the requirement of coal in 1975 will re¬ 
main at about the same level as now estimated for 1965-66. 

The Committee recommend that;— 

A. Electrification should be undertaken as rapidly as foreign exchange, 
funds and availability of power permit, preference being given to sections 
on which high traffic density makes this step an operational necessity. 

B. To meet the future requirements of both industries and Railways, the 
Central Water & Power Commission should co-ordinate the planning of 
power development, transmission lines and service stations. 

C. Government should speedily develop adequate capacity for the manufac¬ 
ture of heavy electrical machinery and traction equipment. 

D. All shunting services should be progressively dieselised. 

E. Dieselisation of main line services should be introduced where it is 
necessary to improve line capacity, and electrification is not feasible. 

F. (i) High priority should be given to;— 

(a) design and manufacture of diesel plant and equipment; and 

(b) increased production of diesel fuel and lubricants. 
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(ii) The existing refineries should step up production of diesel oil by 
conversion of furnace oil and the projected development of natural 
crude oil and refinery capacities in Assam should be utilised to the 
maximum extent for production of diesel oil. 

(iii) Government should undertake pilot scale investigations to study 
the technological and economic possibilities of the synthetic processes 
(b) & (c) referred to in para loo. 


KARNAIL SINGH 
Chairman 


J. W. WHITAKER 
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D. P. MATHUR P. M. NAYAK 
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RESUME 

The Railways’ expenditure on coal in 1956-57 was Rs. 442 millions 
(pithead costs plus freight) which is nearly 5 times the expenditure on coal 
in 1926-27. As the increase in the volume of traffic during this period 
has been only 66%, the rise in expenditure appears staggering. It is, however, 
in keeping with the general rise in price and wage levels in the country. 
The total working expenses of Railways which reflect both the rise in 
traffic and price levels have over tnese 30 years also increased five fold. 
The increase in expenditure on coal is therefore not an alarming factor. 

The expenditure on coal is mainly detemined by the cost per ton 
(pithead cost plus freight charges) and by the quantity of coal consumed- 
which in turn is related to the traffic moved. Since 1926-27, the expenditure 
on coal has risen by 374“o while the average pithead price has risen by 
220% and the delivered cost of coal (pithead price plus freight) by 141%; 
the quantity of coal consumed has risen over these 30 years by 96% and the 
volume of traffic by 66%. It is therefore abundantly clear that the rise in coal 
expendimre has been largely caused by the rise in coal prices and freight, 
and by the increase in traffic. 

It is true that the consumption of coal has risen more rapidly than 
the traffic moved. Although the consumpticn of ccal closely followed the 
volume of traffic from 1926-27 to 1940-41, it increased at a faster rate than the 
traffic from 1941 onwards due to the dislocation created by the Second World 
War. The gap between the rising trends of coal consumption and the volume 
of traffic became wider up to 1947-48; thereafter it was steady up to 1952-53, 
after which it has narrowed down showing gradual improvement. The 
various factors affecting expenditure on coal, including the reasons for more 
rapid increase in consumption since the war and for the subsequent favourable 
trends since 1952-53, have been examined by the Committee in detail. 

Having regard to the dissimilar working conditions during the last 
30 years and the far-reaching changes brought about by the Second World 
War, Partition, and the regrouping of Railways, a detailed oomparison of 
the present performanoe with the distant past would not be appropriate 
nor useful for future oontrol. A detailed study of the consumption trends 
during the years 1952-53 to 1956-57 has therefore been made to ascertain 
and to explain the present trends of performance. Analysis shows that while the 
traffic has increased by 27% since 1952-53, the coal consumption has increas¬ 
ed only by 19'5%, showing improvement in fuel utilisation; but the 
expenditure has increased by 37 7%o due to the progressive rise in the 
pithead prices and freight on coal. Of the total increase of Rs. 121 millions 
in expenditure on coal during these five years, nearly half is due to increase 
in pithead prices and freight rates, and the balance to increase in coal 
consumption. » 

An examination of the consumption rates in lb. per 1000 Gross Ton 
Miles, which is a measure of the efficiency of fuel performance on Railways 
shows that, since 1948-49 the consumption rates have shown a favourable 
trend. There has been a drop of about 6% in 1956-57 compared to 
1952-53 and this favourable trend is due to the effect of hauling heavier 
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loads and to the use of locomotives of higher efficiency. This impro¬ 
vement has taken place in spite of the disproportionate rise in engine hours 
in relation to the train miles. 

Though there has been stt ady improvement in consumption rates during 
the last 8 years, they are nigher as compared to pre-war years. One of tne 
major factors responsible for mis variation is the quality of coal. Since 
the beginning of World War II, mere nas been a rapid increase in the de- 
mtinds for coals and consequently deterioration in its quality. Trials 
have shown that coal consumption increases by 2% to 2 ‘5% in steam loco¬ 
motives for every I % increase in ash. According to the assessment made 
by the Committee, the present fuel bill of Railways is higher by about 
10% to 11% due to inferior supplies of coal. The coals supplied to Railways 
at present do not conform to the grades specified. 

In addition to the availability and supply of better quality coals in pre¬ 
war years, the level of traffic was much lower man now, and train working 
conditions were much easier. These conditions made it possible to assign 
locomotives to individual crews, which ensured personal interest of the 
crew in their maintenance and upkeep. Moreover, there was better dis¬ 
cipline making control over the performance of staff comparatively easy. 

The adverse effect of inferior quality on consumption points to the 
necessity for improving supplies. As a large number of collieries supply 
coal to the Railways, effective check on the quality of coal loaded is, at 
present, well-nigh impossible. The position can be improved if the Rail¬ 
ways have freedom to select collieries from wnich they obtain supplies, 
they set up their own Inspection Organisation to prevent loading of inferior 
coals by collieries, and are in a position to take direct action against the 
collieries which supply inferior coals. 

While examining the question of quality, the Committee have gone 
into the present grading and price structure. The grading based on the 
tests carried out 10 years ago has now become out of date. Further, coals 
received from the Outlaying Fields are ungraded and the Railways receive 
nearly 30% of their supplies from these sources which are generally of 
inferior quality. The need for grading these coals is urgent. 

The present price structure allows a difference of about Re. i from 
grade to grade and of As. 3 only between coking and non-coking coals 
of the same grade. As the non-coking coals have lower calorific value 
than coking coals of the same grade, the consumers of non¬ 
cooking coals are at a positive disadvantage. Moreover, there is a narrow 
difference in price of Selected Grade and Grade II coals which does not 
give to the consumers of lower grades, full value for their money. 

The replacement of coking coals by non-coking coals in Railway sup¬ 
plies will adversely affect the Railways under the present price structure. 
The Railway expenditure on coal will rise appreciably as they will use 
only non-coking coals in the near future. The solution lies in rationalising 
the prices of coals on the basis of‘useful heat’. 

Although the present consumption trend is favourable, there is scope for 
reducing coal consumption by exercising effective" control on losses and wast¬ 
ages. Losses of coal occur from coal wagons in transit, from sheds,and from 
locomotives on line. Wastages arise in sheds from engines/emaining in steam 
for long periods; excessive consumption on line results from mechanical de- 
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feels, from wasteful dri\'ing/firing technique or from wasteful use of engines 
leading to extra engine hours. The Qimmittee made an endeavour to 
estimate the e.xtent of losses and wastages arising from each individual 
factor, but in the absence of reliable data and due to the simultaneous 
operation of these factors, they were unable to di) so. 'The overall wastages 
and losses (excluding transit losses) can howet'er be determined by 
carrying out coal trials, 'fhe (lomniittee conducted a series ot coal trials 
which show a wide variation (4",, to 18",',) between the ctxil consumption 
found cm trial and that recorded b\’ the sheds for operating the same 
services with the same locomoti\'es. The difference is indicative of lossses 
and wastages ttccurring in sheds and on line. 

f’or etfeciiv'e ct)ntrol over wastages in sheds, it is necessary to record 
the time spent in various shed services and w impro\’e the method of 
estimation of coal consumption, (lonsumpiion ‘on line’ can be effectively 
cttntrolled by fixing the target t)f consumptie>n correctly while improt'C- 
ment in ftring technique is possible by training of staff. Losses from sheds 
can be controlled by strengthening the securitx' force, providing brickwalls 
round the sheds, and by taking strong disciplinary’ action against staff 
indulging in mulpnictices. 

As regards transit losses, investigations have shown that while the 
cttllierics, by and kirge, kiad cotil wagons correctly', a loss of about i('„ 
takes place due to pilferage in transit. The extent of pilferage is m>t 
uniform; in certain areas the position is bad, justifying special preventive 
measures in collabt^rarion yviih the State Cu)vernments. 

Handling of coal costs the Railways about Rs. 10-5 millions per 
annum or 2-7*',, of the expenditure on coal, d'hc bulk of the coal handling 
yvork is done departmentally on (Central and Southern Railways, but by 
contract e>n other Railw'avs, While the contnict system has some merits, 
c.g. lower cost, flexibility in the supply of labour and less labour problems, 
it alknvs outsiders yvithin shed premises, leading to leakages and thefts of coal, 
liven though it may cost more, there is advantage in replacing contract 
labour by departmental labour in sheds yvhere pilferage of coal is heavy. 

'fhe handling of ashes and cinders costs the Raihvays about Rs. 30 
lakhs per annum. The performance of this yvork by contract has become 
a regular and serious st)urce of complaints against contractors and of loss 
to Railw'ays. The contract labour generally indulges in malpractices 
by reclaiming larger quantities of cinders from ashes than stipulated, by 
shoyving sale of cinders to railyvav staff under spurious names, and by 
removal of coal and cinders yvith ashes. Replacement of contract handling 
of ashes and cinders by departmental handling is essential if the existing 
malpractices are to be rooted out. 


Future supplies of Coal to Railways 

The Raihvays consumed about 13-2 million tons of coal in 1956-57 
out of the total production of about 45 million tons. By 1960-61, the 
raihvay requirements may go up to 16‘5 million tons against the planned 
production of 60 million tons. By the end of the dhird Plan, f e. by 1965-66, 
the raihvay requirements are estimated to lie 26 million tons yvhereas the 
tota/ production is expected to reach too million tons. 
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rhe gradewise estimates of production show that the output ot Selec¬ 
ted Grade non-coking coals may be adequate to meet the railway require¬ 
ments of 9 million tons in 1960-61; the output of Grade I coals will fall 
short of the railway requirements of 7‘5 million tons. As a certain pro¬ 
portion of the coal supplied is found to be inferior to the specified grades, 
the actual gradewise supplies of coal are expected to be lower viz. 6 
million tons Selected Grade and 4 3 million tons Grade I. This suggests 
that a real deficiency of the required grades of coal for Railway use will 
arise by the end of the Second Plan. The position will deteriorate further 
during the Third Plan. 

To meet the shortages of high grade coals, it is therefore necessary 
to wash inferior coals, of which there is ample supply. 1 he Central Fuel 
Research Institute has put up proposals for five washeries tor Railways. 
Of these, three washeries viz. Anuppur, Junardeo and Kothagudium show 
promise of some net gain. If the planning of these washeries for Railway 
coal is tciken up immed'ately, they can be brought into commission only by 
the end of 1960-61, and will afford relief in the Third Plan. 

Beyond 1965-66 the consumption of coal will rise rapidly, and by 
1975 requirements of coal will be about 50 million tons if all further 
increase in traffic is handled by steam power. Having regard to the limited 
resources of high grade coal in the country, it is problematic if production 
can be developed to meet this dt mand, and the Committee have therefore 
come to the conclusion that the Railway requirements of coal must be 
restricted to keep them at about the level forecast for 1965-66. This can 
be acffieved by progressively replacing steam by diesel and electric traction. 
While the rate at which the Railways can be electrified and dieselised will 
depend upon the availability of funds, of foreign exchange, of indigeouns 
resources of equipment and tuel (especially diesel luel), the Committee 
consider that a target of 30% electrification and 20% dieselisation should be 
aimed at so that not more than 50®;, of Railway transport is worked by 
steam power by the end of 1975. 

The introduction of diesel shunting is justified on economic grounds 
on all Railways. On Main line services, particularly in areas remote from 
collieries, where shortage of water is also a difficulty, dieselisation would 
be ;.i desirable step. Fdectrification should be introudced on sections of 
Railways where traffic density is high making it an operational necessity. 

To ensure rapid development of dieselisation, it is necessary that high 
priority be given to the indigenous design and manufacture of diesel plant 
and equipment, and to the increased production of diesel fuel and lubri¬ 
cants. Similarly, for electrification of Railways, the development of ade¬ 
quate capacity for manufacture of heavy electrical machinery and traction 
equipment is imperative. In addition, co-ordination in the planning 
of power development, transmission lines and serrvice stations is essential 
to ensure supply of power to Railways and other industries. 
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S. Recommendations 

No. 


Reference to relevant 
para and page of the 
report. 


Para Page 


CHAPTER III 


Quality of coal; 

1 The number of collieries from which coal for 26 
the Railways is drawn should be progressively 
reduced to facilitate inspection and control 

of quality. The target number to be 
achieved eventually may be taken as 250. 

2 As loading of miscellaneous coal and dirt is 21 

now practised underground in the mines, it 

is essential that travelling picking belts should 
be provided on the surface to ensure 
efficient handling of shale and dirt and loading 
of coal to specffied grades. 

3 The Railways on their part should take imme- 26 

diate steps to set up an organisation for inspec¬ 
tion of railway coal with a view to ensuring that 

the supplies are according to declared grades. 

The establishment of such an organisation 
is all the more urgent because the Railways 
will have to accept more and more non¬ 
coking coals in place of coking coals and the 
maintenance of quality is viral. 

4 Railways should obtain their supplies by 26 

entering into contract with collieries and the 
contract should provide for penalties en¬ 
forceable by Railways for failure to supply 

coal according to grade. 

5 Coal quality surveys should be conducted twice 27 

a year by Railways preferably in collabora¬ 
tion with Central Fuel Research Institute. 

6 The coals of Outlying Fields should be graded 25 

and suitably priced without any delay. 

7 The present grading of Bengal and Bihar Coals, 25 

which is now over ten years old, should be 
revised. 

CHAPTER V 

Assessment of Losses and Wastages : 

8 Reweighment checks of coal wagons at re- 40 
ceiving sheds should be periodically carried 

out to keep a watch on transit losses. 


29 


27 


29 


29 


3Q 


20 


29 


43 



s. 

No. 


Rccommcndarions 


98 


Reference to relevant 
pai'a and page of the 
report 


Para Page 


9 The quantity of coal consumed in shed services 42 

should be assessed separately from that 
consumed in train working 

10 The calibration of locomotive tenders shcuild 42 

be impTtn’ed tt) enable actairate assessment 

of tender balances. 

11 The Railways should be fully equipped to carry 45 

out periodicallv coal trials for fixing correctly 

trip rations for xariotis serx'ices so that coal 
consumption on line can be jsnxpcrlx' 
checked. 

CHAPTTRS VI \'I 1 

Handling of Coal and A.shcs. 

12 (i) All coal Handling operations .should be 

departmentalised in sheds where lo.sses of 

coal by pilferage are heavy 57 

(a) Loading of coal on Lngine lenders 
should be depanmentalised in sheds 
where this is done mechanically. 

13 iVlechanical loading should be introduced in all 52 

sheds where coal loading exceeds 70 tons per 

day. 

14 Contracts relating to picking ol' cinders and 62 

handling of ashes should be terminated 

on Railways and departmental labour should 
be organised to handle the various operations as 
under: 

(i) Cleaning of ashpits and loading of ashes 
into trucks for dumping at nomina¬ 
ted sites shtmld be undertaken by de¬ 
partmental labour controlled by loco 
sheds. 

(/;) Picking of cinders, screening and gra¬ 
ding of ashes and disposal of cinders 
and ashes including utilisation for 
Railway purposes should be handled 
by departmental labour controlled 
by the Engineering department on 
Railways. 

15 At wayside stations, including traffic yards, all 62 
items of ash handling and cinder picking 

work should be under taken by the Engineer¬ 
ing department. 


44 


44 

45 


50 


48 

52 


52 
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S. Recommendations 

No. 


Reference to relevant 
para and page of the 
report 

Para Page 


16 Pxperimental schemes should be organised by 6i 

the Railway I'esting & Research Centre to 
examine possibilities of large scale utilisation 

of ashes for construction purposes. 

17 To save Southern Railway additional expend!- 65 

ture which they now incur in the supply 

of coal by sea, supplies of coal from Outlying 
Fields should be increased after steps have 
been taken to improve the quality of the coals 
produced in these fields. 

18 The present contract arrangements for handling 70 

of Southern Railway coal at the Calcutta Docks 
should be terminated as early as possible and 
replaced by a departmental organisation under 

a Railway officer with sufficient commercial 
experience. He should be assisted by an ex¬ 
perienced Senior Commercial Inspector and a 
Divisional Accountant in the management 
of the work now done by the shippers and in 
the settlement of monetary transactions rela¬ 
ting to : 

(/) Payment of colliery bills ; 

C?Y) Verification and adjustment of Railway 
freight charges ; and 

liii) Prompt payment of Port dues and other 
charges in an authorised manner. 

CHAPTF.R VIIJ 

Control Measures; 

19 l"o control the quality of coal supplies, Railways 73 

should have the same freedom to select colire- 

ries (in collaboration with the Coal Controller) 
as non-Railway consumers have. 

20 The setting up of the Railway Inspection Orga- 74 

nisation in accordance with the pattern indi¬ 
cated by the Committee should be expedited. 

(See S. No. 3) ...... 

21 Coal consumption on shed movement should 75 

be controlled by recording the time spent on 

shed services. (See S. No. 9) ... 

22 l>ip rations for train services and a scale of 76 

allowances for extra consumption due to out- 
of-course stoppages and detentions should 

be fixed on the basis of properly conducted 
trials ....... 


51 

53 

5 ^^ 


57 

57 

5S 

5 « 
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Reference to relevant 

S. Recommendations para and page of the 

No. report 

Para Page 


23 I'acilities for training of shed and running staff 77 59 

should be increased to impn)vc the standards 

of locctmotive maintenance and firing tech¬ 
nique. Further, a review of the main¬ 
tenance organisation on Railways is necessary 
to meet the requirements of rapidly increasing 
traffic and rolling stock holdings. 

24 Investigations regarding the specifications of 44 45 

lubricating cylinder oils sfituild be finalised as (Cihap. V) 

early as possible. 

25 Co-operation of the State Governments should 78 61 

be sought to regulate the sale of steam coal 

t)nly through licensed dealers so that local 
authorities can question the sources of supply 
by examining their accounts and other means 
in the event of any malpractices being suspec¬ 
ted. 

26 The strength of Security Force which the Rail- 78 61 

ways consider inadequate for keeping a watch 

over coal stacks in sheds and over loaded 
coal wagons standing in open yards, should 
be suitably augmented without delay; armed 
guards should be posted in .sheds and yards 
as a drive against pilferage where necessary 

27 Although the expenditure on the provision of 78 61 

brick walls to prex ent the entry of outsiders 

into loco sheds is heavy it is amply justified 
at sheds where pilferage is found to be heavy. 

28 Severe disciplinary action should be enforced 78 61 

against drivers and other staff' wherever reaso¬ 
nable evidence is forthcoming regarding their 

indulgence in the .stopping of trains at vulne¬ 
rable points and other malpractices leading to 
leakage of coal. 

29 Fuel Organisations on Railways should be 79 61 

suitably strengthened to implement the control 

mea.sures on the lines. 

30 A centralised system of linking ‘missing’ and 80 62 

‘unconnected’ wagons should be introduced 

as a safeguard against possible losses of comple¬ 
te wagon loads. 

31 Initial compilation of coal and operating statis- 81 63 

tics should be decentralised to Divisions to 

facilitate exercise txf better control by local 
authorities. 
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Reference to relevant 
para and page of the 
report. 

Para Page 


32 Before compilation of coal consumption statistics 81 63 

there should be a general reconciliation between 

the figures of coal consumption and issues of 
coal by sheds to locomotives 

33 The Railways should compile and publish 8r 64 

statistical data relating to coal consumption 

separately for the following services :— 

(?) Passenger Services ; 

(a) Mail and Pxpress .... 

{b) Passenger and Parcel 

(c) Local and Suburban 
(cjf) All Passenger ..... 

(e) Proportion of mixed 

(/) Passenger and proportion of mixed 

{ii) Goods Services ; 

(a) Through Goods .... 

{b) Pick-up and Van Goods . 

(c) All Goods. 

(d) Proportion of mixed 

(e) Goods and proportion of mixed. 

CHAPTIiRS rx & X 

34 Coal Beneficiation & t>ther Measures: 

(?) In order to guarantee reliabiliv and unifor- 8y 6y 

mity in quality ot future supplies, the time 
is ripe for the establishment t.)f washeries in 
certain fields to upgrade non-coking coal ; 
and ....... 

(ii) In order to counteract any fall in the haul¬ 
ing capacity of locomotives during the pre¬ 
sent difficult period, mechanical stokers 
should be fitted to heavy goods locomtnives 
as far as practicable even though coal con¬ 
sumption may go up. .... 

35 Detailed schemes should be worked out imme¬ 
diately for setting up washeries at Anuppur, 

Junardeo and Kothagudium so that the washe¬ 
ries may be in commission by iy6i-62. For 
this purpose, the Central Fuel Research Insti¬ 
tute should be requested tt) undertake int esti- 
gations without delay ..... 

CFIAPTER XI 

Electrification and Dicselisation; 

36 Electrification should be undertaken as rapidlt’ tot 88 

as foreign exchange, funds and availabilitt' of 

power permit, preference being given to sec¬ 
tions on which high traffic density makes this 
step an operational necessity 


yj 72 


95 74 


S. Recommendations 

No. 
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Reference to relevant 

S. Recommendations para and page of the 

No. report 


Para Page 


37 d\) meet the future requirements of both indus- 103 90 

tries and Railways, the Central Water & Power 
Commission should co-ordinate the planning of 
power development, transmission lines, and 
service stations. 


38 Covernment should speedih' develop adequate 103 

capacity for the manufacture of heavy electrical 
machinery and traction equipment. 

39 All shunting services should be progressi\ eK 99 

dieselised. 

40 Dieselisation of main line services should be in-' 99 

troduced where it is necessary to imporve line 
capacity and electrification is not feasible. 

41 (i) High priority should be given to :— 100 


(a) Design and manufacture of die.sel plant and 
equipment, and 

(b) Increased production of diesel fuel and 
lubricants 

(h) The existing refineries should step up pro¬ 
duction of diesel oil by conversion of furnace 
oil and the projected development of natural 
crude oil and refinery capacities in Assam 
.should be utilised tt) the maximum extent 
for production of die.sel oil. 

(///') Ciovernment should undertake pilot scale 
investigations to study the technological and 
economic possibilities of the synthetic pnv 
cesses (b) & (c) referred to in para too. 


91 


86 

86 






APPENDIX No. I (a) 

Government oe India 

MINISTRY OF RAILWAYS 

(Railway Board) 

No. E57C01/133/RBI. 

New Delhi, dated ^th November, 1957. 

To 

The Financial Adviser and Chief Accounts Officer, Northern Railway, New Delhi. 

Re : Appointment of an Expert Committee to examine the increased cost of fuel c.onsumption 
ON Railways. 


The sanction of the President is communicated to the appointment of a Committee consisting of the 
following officers to examine the increased cost of fuel consumption on Railways and for planning the Railways’ 
requirements of high-grade coal during the next few years :— 


(1) Shri Karnail Singh, Member, Engineering, Railway Board . . Chairman. 

(2) Shri R. Krishnaswamy, Director, Mechanial Engineering, Railway 

Board ...... ..... Member. 

(3) Director, Transportation (T), Railway Board Member. 

(4) Shri J.W. Whitaker, O.S.D. (Mining Research), C.S.I.R., New Delhi. Member. 

(5) Shri P. Mi Nayak, I.C.S. Coal Controller, Calcutta Member. 

(6) Shri D, P. Mathur, now Sr. Dy. General Manager, Cetral Railway, 


Bombay will be whole-time Member-.Secretary 

The Joint Director, Mechanical Engineering, (Coal), Railway Board, will be available to the 
Secretary for any technical assistance throughout. 

2. The terms of reference of the Committee will be as follows;— 

To examine and to report on the factors responsible for increase in railway expenditure on coal, 
commenting particularly on— 

(t) the extent to which the quality of coal is responsible for increase in consumption and expen¬ 

diture and for poor performance ; 

(u) the expenditure incurred on handling charges keeping in view the lead and lift involved; 

{Hi) the comparative merits and demerits of employing departmental or contract labour 
for coal handling ; 

{iv) the causes and quantum of wastage and losses of coal in transit, in sheds and otherwise; 

{v) the extent to which the increase in expciitliture on coal is due to increase in traffic , coal prices, 
freight charges on coal, etc. 


II. To examine the Railways’ future requirements of high grade coal for steam traction and the pros¬ 
pects of adequate supplies and to recommend measures for meeting and anticipated shortages. 

3. The Committee will endeavour to submit the report within a period of 4 months from ist November, 

1957 - 

4. The Headquarters of the Committee will be at New Delhi. 

5. The Chairman and the Members of the Committee will be eligible for travelling facilities and will 
be paid travelling allowance in accordance with the rules applicable to their respective services. 

6. The Chairman and the Members of the Committee will be their own controlling officers for 
purposes of T.A. etc. 

7. You will function as Accounts Officer of the Committee and the D.A.O., Northern'Railway, New 
Delhi, will be the disbursing officer. 

8. Sanction is communicated to the creation of a post of Officer-on-Special Duty on the .scale of pay 
Rs. 2,500—100—3,000/ Rs. 1,800—2,250 P.S. for a period of 4 months from the date it is filled. 

The expenditure is debitable to Grant No. 2, Miscellaneous Railway Expenditur , Annexure E, 
Item 2. 


Sd/- R. E. de Sa, 
Secretary, Railway Board- 

N0.E57C01/133/RBI. 

New Delhi, 5th November, 1957, 
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Copy forwarded for information to ;— 

1. All General Managers, Indian Railways. 

2. Ministries of Steel, Mines and Fuel and Education and Scientific Research. 

3. Secretary and Director-General, Council of Scientific and Industrial Research, New Delhi. 

4. Shri Karnail Singh, Member Engineering, Railway Board. 

5. Shri R. Krishnaswamy, Director, Mechanical Engineering, Railway Board. 

6. Direc tor, Transportation (T), Railway Board. 

7. Shri J.W. Whitaker, O.S.D. (Mining Research), C.S.I.R., New Delhi. 

"8. Shri P. M. Nayak, I.C.S., Coal Controller, Calcutta. 

9. Shri D. P. Mathur, Sr. Dy. General Manager, Central Railway, Bombay. 

10. J.D. M.E. (Coal), Railway Board. 

11. Budget, Works, E(A.O.), E (R.BII), Cash, G and Coal Branches of Railway Board. 


Sd/- R. E. de Sa, 

Secretary, Railway Board. 

No. 57C01/133/RBI 

New Delhi; 5th November, 1957. 

Copy forwarded to Chief Auditor, Northern Railway and A.D.A.I. (Railways). 

Sd/- Y.T. SHAH, 
for Financial Commissioner, Railways. 
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APPENDIX No. 1(a)—Concld. 

Government of India 

MINISTRY OF RAILWAYS 

(Railway Board) 

No. E57C01/133/RBI 
New Delhi, the 8 th February, 1958. 


To 

The F,A. & C.A.O., 

Northern Railway. 

Subject. —Appointment of an Expert Committee to examine the increased cost of fuel consumption on 
Railways. 


In continuation of Railway Board’s letter No. E57CO1/133/RB-I dated 5th November i 957 ; the sanc¬ 
tion of the President is communicated to Dr. A. Lahiri, Director, Central Fuel Research Institute, Jealgora, 
being co-opted as an additional Member of the above Expert Committee. 

2. Dr. Lahiri will be eligible for travelling facilities and will be paid Travelling Allowance in accord¬ 
ance with the rules applicable to him in his own department. He will be his own Controlling Officer for pur¬ 
poses of T.A. etc., as the other members of the Committee. 


Sd/- R. E. de Sa, 

Secretary, Railway Board. 

N0.E57C01/133/RB-I. 

Dated the 8th February 1958. 

Copy forwarded for information to :— 

1. All General Managers, Indian Railways. 

2. Ministries of Steel, Mines and Fuel and Education and Scientific Research. 

3. The Director General, Council of Scientific & Industrial Research, New Delhi with reference to 
his letter No. 2/4(4)/56 PC dated 21st January 1958. 

4. Shri Karnail Singh, Member, Engineering, Railway Board. 

5. Shri R. Krishnaswamy, Director, Mechanical Engineering, Railway Board. 

6. Shri Ratan Lai, Director Transportation (T), Railway Board. 

7. Dr. A. Lahiri, Director, Central Fuel Research Institute, Jealgora. 

8. Shri J. W. Whitaker, O.S.D. (Mining Research), C.S.I.R., New Delhi. 

9. Shri P, M. Nayak, I.C.S., Coal Controller, Calcutta. 

10. Shri D. P. Mathur, Member-Secretary, Expert Committee on Fuel Consumption, State Entry Road, 
New Delhi. 

11. J.D.M.E. (Coal), Railway Board. 

12. Budget, Works, E (A.O.), E (R.B II) Cash , G and Coal Branches of Railway Board. 


Sd/- R. E. de Sa, 
Secretary, Railway Board. 
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APPENDIX No. I (b) 

EXPERT COMMITTEE ON COAL CONSUMPTION ON RAILWAYS 

QUESTIONNAIRE 

I. Supplies and Consumption of Coal. 

(1) What has been the annual expenditure on coal on your Railway during the years 1954-55 to 1956 - 57 - 
A break-down < >f the expenditure in each year should be given as under — 

(a) The quantity, price per ton and the cost of coal, grade-wise, 

(b) freigitt charges incurred, 

(c) handling charges on loading, stacking and re-loading of coal incurred in each shed distributed 

under the various operations carried our, manually or mechanically, indicating the quantities handled 
in each shed, and 

(d) incidental expenditure, if any. 

Furnish information in Proforma I attached. 

(2) What i lemands of coal for various grades were made by your Railway on th: Coal Controller in each 
of the years 1954-55 to 1956-57, indicating the basi.s of assessment. 

(3) What was the quantity of coal consumed by each Railway grade-wise during the years 1954-55 to 
1956-57 on various services? {proforma No. 2 attached). 

(4) What are the quantities of various grades of coal supplied from the various collieries to your Railway 
during 1954-5:; to 1956-57? The base station against each colliery from which despatches were made may 
also be indicated. {Proforma No. 3 attached). 

(5) What was the number of individual collieries that met the requirements of coal of each shed month 
by month on your Railway during 1956-57? 

II. Quality Clontrol. 

(6) What are the present arrangements made by the Coal Controller’s Organisation to ensure that the 
quality of coa supplied to Railways is of a suitable grade and specification for loco purposes? Also 
indicate the strength of the Inspection Organisation and distribution of staff over different fields. 

(Note — According to the loco coal programme, 500 to 600 collieries are allocated loco orders. Out 
of these, how many loading points are actually checked daily for quality by the Coal Controller’s 
Inspection Branch and what is the percentage of wagons chocked every day against the total 
wagon supplies?). 

(7) What checks do the Railways exercise on the quality of coal received by them ? How many samples 
are drawn and analysed each month for grade-check? Arc the existing facilities adequate for grade-checking 
at the rate of one sample for every 1000 tons of coal received? If not, what additional testing facilities are 
required by way of staff and equipment with estimated costs? 

(8) How many complaints were made by your Railway to the Coal Controller during the last three years 
annually regarding defective supplies of coal? In how many cases action was taken by the Coal Controller 
to set matters right? Action on how many complaints was outstanding on 1-4-1954, 1-4-1955, 1-4-1956 and 
on 1-4-1957? {Proforma No. 4 attached). 

III. Coal Handling. 

(9) Whar are the various items of work connected with coal handling (as distinct from ash and cinder 
handling), which are undertaken on contract and also items done departmentally in the various sheds of your 
Railway ? 

(to) Gi\ e the cost of the various items of coal handling work carried out in each shed on contract as well as 
departmentally. In respect of items done on contract what would be the estimated cost, if handled depart¬ 
mentally? {Proforma No. 5 attached) 

(11) Is he contract system of handling supplies of coal found to work better than departmental system 
and if so, on what grounds ? State also the weaknesses of the contract and departmental systems indicating 
your preferences clearly. 

IV. Ash and Cinder Handling. 

(12) What are the items of work connected with the handling of ash and cinders carried out on contract 
and items of work done departmentally—shed-wise. Forms of contracts/agreements used may be supplied. 

(13) Wl;iat are your views regarding the merits and demerits of working difierent items under contract 
or departmentally ? 

V. Account al of Coal Receipts and Issues (consumption). 

(14) Detail the procedure, sending the forms used, in the sheds for recording issues of coal to locos en¬ 
suring a coji.tinuous check over the receipts, issues and balances. 
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(15) On receipt of wagon supplies, are coals of various grades stacked gradewise and colliery-wise? Are 
coal stacks properly made and issues made only from such stacks ? If not, detail alternative methods adopted 
indicating how control over receipts, issues and balances is exercised? 

(16) What arrangements exist for the issue of coal to locos from stacks—manual or mechanical—shcdwisc? 
Give reasons for the methods adopted. 

(17) What arc the methods of assessing the quantity of coal issued to locomotives ? Are the present 
methods satisfactory? If not, give suggestions for effecting improvements. 

(18) What was the percentage quantity actually found short in each shed, and for the Railway as a whole, 

at the end of each of the three years 1954-55 1956-57? 

(0 How much of this shortage was within permissible limits? (indicate permissible limits). 

(n) What percentage of shortage was above permissible limits? 

(19) Give a statement of trip rations fixed for different services in each Division of your Railway, giving 
particulars of locos, range of loads and grades of coal used in the attached proforma No. 6. 

(20) What is the percentage of coal wagons weighed on receipt on the Railway? The results of weigh- 
ments made during the last one year may be indicated for the sheds concerned. 

VI. Southern Railway Coal. 

(21) What quantities of coal of different grades were received by Southc'n Railway from Bengal and Bihar 
coal fields. 

(i) by rail routes 

(«) by rail-CMm-sea route; 

during each of the years 1954-55 to 1956-57. 

(22) What was the freight paid for supplies of sea borne coal in each of these years broken up into : 

(«) sea freight; and 
(n) rail freight? 

(23) What is the freight paid on rail-borne coal to Southern Railway from Bengal and Bihar coal fields? 

(Note :— Proforma No. 7 for questions No. 21 to 23 attached). 

(24) What quantities of coal were received by Southern Railway from outlying fields during each of the 
years 1954-55 to 1956-57? 

(25) What is the freight paid for rail borne coal from the various outlying fields separately in each of these 
years giving figures for supplies from each field? 

(Note ;—Proforma No. 8 for question Nos. 24 & 25 attached). 

(26) In case of sea-borne coal, are wagons weighed on unloading from bunkers, and if so, what differences 
have been noted between quantities invoiced and quantities reloaded into wagons and weighed for the years 
1955-56 and 1956-57? 

(27) What losses have been found on weighment of the wagons at sheds representing transit losses in the 
iourney from receiving docks to the destination sheds? Give total transit and handling losses on sea-borne 
coal upto the point of receipt in sheds as compared with invoiced weights. 

(Note :— Proforma No. 9 for question Nos. 26 & 27 attached). 

VII. Missing Wagons. 

(28) What was the number of wagons co.nsigncd from colliery base stations to your Railway during the 
years 1954-55 to 1956-57 and how many were actually received at the sheds ? 

(29) How many wagons were found to be missing annually during the years 1954-55 to 1956-57? Out 
of the missing wagons how many were subsequently traced (within a month, within three months and after 
three months)? 

(30) How many wagons remained uiitraced? What were the debits raised in respect of such wagons 
against the Commercial Department in these three years ? 

(31) What was the quantity and value of coal in the missing wagons (not traced in each of the years 1954- 
55 to 1956-57?) 

(Note :— Proforma No. to for question Nos. 28 to 31 attached). 

(32) What is the number of coal wagons accounted for by the sheds which were not specifically consigned 
to your Railway? What is the value of such coal accounted for? 

(33) What is the value of compensation paid to private patties by the Claims Organisation in respect of 
coal wagons not received by the original consignee? 

(34) Has the position regarding missing wagons improved since the introduction of the new system of 
fuel accounting ? If not, what difficulties arc at present being experienced in connecting actual supplies with 
despatches ? 
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VIII. Factors contributing to increase in consumption of coal. 

C35) What increases have been allowed in the pithead prices of coal grade-wise from 1950-51 onwards 
upto date ? 

(36) What increases in freight rates have taken place from 1950-51 upto date? 

(37) What has been the effective increase in expenditure per ton of coal due to the rise in (a) price of 
coal and (b) freight charges on your Railway since 1950-51? Proforma No. it for question Nos. 36 & 37 
attached). 

(38) State tne quantities of the correct grades of coal assigned to various groups of services such as mail 
trains, slow passengers, goods etc., and the consumption and costs of correct and the lower grades of coal 
against each group as per proforma No. 12 attached. 

(39) What train miles, engine miles and gross ton miles were operated on your Railway by the various 
service groups during the years 1950-51 to 1956-57 indicating percentage increases from year to year taking the 
figures for the year 1950-51 as the base. 

(40) What svas the rate of consumption of coal in lbs. per 1000 gross ton miles in each of the years 1950-51 
to 1956-57 for mail and express, passenger, shuttles, locals, all passengers, mixed, through goods, pick up 
and van goods, and all goods. Give figures for shunting and departmental services separately in lbs. per engine 
mile for the y:;ars 1950-51 to 1956-57. 

(41) What were the number and types of loco motives in use divided in age groups on passenger, goods, 

mixed, shunting and departmental services during the years 1954-55 1956-57. 

(Note -Furnish information in proforma No. 13). 

(42) How much of Gr. I and Gr. II coal was received from Bengal & Bihar fields during the years 1954-55 
to 1956-57 ? How much ungraded coal was received from outlying fields estimated to be equivalent to Gr. I 
and H and of iow'er grades on the basis of grading applicable to Bengal and Bihar fields for the years 1954-55 

to 1956-57- 

IX. Future Requirements and Prospects of Supplies. 

(43) What is the present production of various grades of coal in Bengal and Bihar fields (coking and non¬ 
coking) and the present production of equivalent grades of coal in the outlying fields ? 

(44) How much additional coal of various grades (coking and non-coking) is proposed to be raised field- 
wise by the end of the 2nd and 3rd Five Year Plans? 

(45) What are the railway requirements of coal of various grades by the end of 1960-61 and at the end 
of 1965-66, keeping in view the need for intensive utilisation of loco power ? 

(46) _What is the the present and estimated shortage at the e.nd of 1960-61 and 1965-66 of high-grade 
coals which would adversely affect the full utilisation of loco power? 

(47) What measures are necessary to meet the shortages, long-term and short-term? 

(48) What is the average lead of coal received by Railways from (a) Bengal & Bihar, (b) C.I.C. and Chanda, 
(c) Singareni coal fields? 

(49) What are the results of the rapid quality survey of coal made by various Railways? Does it support 
the statement that a general deterioration has taken place in the quality of coal produced in the country in¬ 
volving a general drop by one grade? If so, estimate the loss incurred by your Railway on this account. 

(50) Whai: is the basis of the present price structure for coal ? Is it rational from the consumer’s point 
of view ? If not, what are the anomalies and what method of rationalisation is contemplated ? 

(51) On t le basis of the present price structure, if Grade H coal were to be replaced by higher grade coal, 
what economt in transport, freight and costs would be realised? 

(52) Wha t have been the total grade-wise demands and despatches of coal for various industries in each 
State during :i 955-56 and 1956-57. 'Fhe demands and despatches of different grades of coal on account of 
Railways, bunJter, export etc., may be shown separately to work up to total demands and despatches of coal in 
the country. To what extent the coal demands shown on the above lines are likely to increase by the end of 
1960-61 and by the end of 1965-66? 

X. Coal Transport. 

(53) What is the pattern of coal traffic connecting the various base stations in the coal fields with important 
Railway juncti ons ? Information regarding the number of wagons required to be moved from the base station 
to the connect i.ng junctions on Railways for loco and non-loco supplies as well as quotas fixed for junctions should 
also be clearly furnished. 

(54) Whtit expansion in line capacities and junction yards is necessary to meet the present demands of 
coal which, i: is understood, are in excess of the actual despatches ? 

(55) Whit are the steps being taken by Railways to remove the present bottlenecks? 

(56) What extra line capacities and junction capacities are suggested to meet the demands of coal traffic 
by 1960-61 and 1965-66? 

(57) Wh.tt are the plans for developments of junction and line capacties to meet the requirements of extra 
coal traffic arising by 1960-61 and 1965-66? 
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XI. Technological Development. 

(58) What investigations have been carried out by the Fuel Research Institute to study washabllity charac¬ 
teristics and economics of washing non-coking coals? Proposals for suitable washeries based on available 
results may be submitted with estimates ol initial and recurring costs relative to the sources of supply and capa¬ 
cities of the plant. 

(59) The railway requirements lor high grade non-coking coals are expected to be of the order of 16 million 
tons in 1960-61 and 20 million tons in 1965-66. How could these requirements be met from the Bengal & 
Bihar coalfields as well as outlying fields by the application of appropriate technological methods ? 

(60) What are the technical po.ssibilities of blending non-coking coals raised in different coalfields to 
ensure supply to Railways of standard qualities with ash (in low moisture coals) not exceeding 18 to 20% and 
ash (in high moisture coals) not exceeding 14 to r6%. Any specific proposals formulated in this connection 
may be detailed for information. 
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Proforma No. i 

Question No i 

Proforma i (a)—Quantity, Price per Ton, and Cost of Coal Grade-wise—Question No. i (a) 


I to 










Ill 





APPENDIX NO. I (b) —{contd.) 
Proforma i (c)— Handling Charges—Question No. i (c). 
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APPENDIX No. 2(b).—(conid.) 

PkiU'DUMA N<I. 2 
Question No. 3 


ScAl A Sof! li Grade I Grade II ! Ungraded 


Tvpcorserviee t 9 S 4 -^‘i i9SS-Sf> > 954-55 i 955 - 5 f> 1954-55 ‘ 955-56 1954-55 ' 955-56 1954~55 ‘ 955-56 

1956-57 1956-57 >956-57 1956-57 >956-57 


1. Mail & Irxprcss . 

2. Passenger e 5 ; Par¬ 
cel, 

3. Suburban, Shuttle 
and local 

4. 't'oial passeitiivr 

5. Through goods 

6. Pick up &• Van 
goods, 

7. Toial .r'laaA' 

8 . Mixed. • . 

9. Shiiuliii-!; . , 

10. Dcpi<nniailul 


Year 

>954-55 

1955- 56 

1956- 57 


Pl«)lX)K.MA No. 3 
Quiis'iioN No. 4 
Railway..' 


Supplies (dcspaicbes, Iron', dilicrenl coHicrics. 


Name of 

Conneciing 

Grade of ^ 

Quantity 

Intake point 

Shed or sheds 

colliery 

colliery 
base stauon 

Goal. 

■Sel.A 

Sel.B 
, Gr. 1 

(ir. 11 

1 Ungraded. , 

1 

despatched 

('Pons; 

5 e>n Railway. 

• 

1 

served. 



Q4 


s 

s 


o 

;z: 

X 

KH 

Q 

Z 

W 

Ch 

c- 

< 


O 

z 

< 

s 

K 

O 

i 


Cl, 

Cl. \r\ 

U On 


'A ^ 

•a 


a -i 


o 


a\ 


to ► 
c 


C2 ^ 

o ^ 

O g 

Ubo 

«.£ 
O T 3 

ug 

^2 
^ 3 
O O 


-O ^• 

T3 .£ 
a> cs 

^ a 
o H 

cn O 


Q. a> 

B 

g E 

'■> 3 

Sc 

JD 


‘ 4-1 cy> Tl 
O G (L* 

o> 

o' M g 


2 ■« 
^ eg 

O D, eft 

X gS' 

o o 


c- . 
o 9*3 

to <L> 

« C 
5^’'" 


^.S -H 

O JO ^ 

o B'^ ■ 

Z S c 

o o 

_o _ 

‘ 4 -' c *0 

^ o 9 

• 

c J 3 C 


r i, 

C (U 

IP' 

5 eft 

8 *- 


. bo^ 
o eg o 


§ C eg i; I 

O cl 

o o I 

^ CJ i 


oo6 2 I 


w c 

I /" eg to 

E'isi 

p -S C x> 


Z 3Z.g 


eft *0 

G o 
O ^ 

5? o 

eg ^ 


O .£ u ^ 

0-52 ^ C: 


■7 S' is o jr o c ■ 

^ E -'3 20 c ^ 

Q C (J 4 -* . 

.3 o eg U 


•a 

eft t> 

oil 


Z T 


eg 


eg T3 « 
"G V ^ 

S^u 

§ c « 

S--C 


0 


c ^ 


'"G -S c 
O CO 2 

G *0. 

!2 £ ^ 

5 c 

u 


-G T3 

eft 1'* 

ill 

n4 


S-C 2 ; 

C (‘ "^ 


o.S.!:: ==Z'~.-3 
.^xi c - 5 £ 

o 0-^.2 S Q d 
Z E c o 
o o M S O 


. Sj’c 

v-' eg (•» 


•« eg 
eg 'Tj o 
O 75 <u fj £; 
-T" 9 * bO^ t 

A Et 3 q> ^ 

O o rG o 

O- 


a 




II 5 

APPENDIX No. I (b) ~(contd.) 

Prokorma No. 5 
Question No. 10 

.Railway. 

Quantities and costs of handling of coal in sheds. 


On contract 

Uepartmentally 

Total 

Estimated cost of 
- work under Col. 

3 , if done de- 
partmentally. 

Difference 
between Col¬ 
umns 8 & 3 . 

Quantity 

Cost 

Quantity Cost 

Quantity Cost 

2 

3 

4 5 

6 7 

8 

9 

- 



- - .. 

. - . 

. ... . . ... 


I. Unloading from 1 
wagons . . I 


2. Stacking 

3. Loading on engine 

tenders 

4. Other items (with 

details)_^^ 


Proforma No. 6 
Question No. 19 


Railway- Division—- - Shed- 



Individual 

Service. 

Link 
(if any) 

Type of 
Loco 

Pooled or 
Non-pooled 

Section ' Trip 
tt'orked mileage 

1 

* Nature of 
track,(a) 
or (b) or 
(c)' 

No. of 
stops in 
the section 

Grade of 
coal. 

Trip rations fixed 
for the range of 
loads for grades of 
coal used. (Tons 
and Cwts.) 

Load—Load— 
Load-—— 





i 

i 

i 

1 

1 

1 

1 



. 



*(a) Level track represents operating conditions for starting trains on the level and running them on up gradients of l 
in 400. 

(b) Moderately graded track represents operating conditions for starting trains on i in 400 up gradients and running them 
on I in 200 up gradients. 

(c) Heavily graded track represents operating conditions for starting trains on l in 200 up gradients and running them on 

up gradients not exceeding i in too. 


Proforma No. 7 
Que,stion Nos. 21, 22 & 23 

Supplies of coal to Southern Railway 



Grade of 
Coal— 

.Set A 

i Receipts in tons from Bengal j 
and Bihar Coal fields. 

Freight paid in Rupees. 

Year 

Sel! B 

By rail IByrail-e//w Total 

Sea 

Rail 

Total 

, Rail 

Total rail 

Grand 

1954—55 

Gr. I 

route -sea route ' quantity. 

freight 

freight 

sea-c«w- 

freight 

freight. 

total 

1955—56 

Gr. II 

; 


on sea- 

rail freight 

on rail- 

(2 -1- ( 4 ) 

Ci) + (5) 

1956—57 

ungraded 



borne 

(l) + ( 2 ) 

borne coal 





i 


coal 

s 







(i) 

( 2 ) 

( 3 ) 

( 4 ) 

( 5 ) 

(6) 










I 
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APPliNDIX No. I (b) (contd.) 
Proforma No. 8 
QuiiS riON Nos. 24 & 25 


Year 

1954— 55 ■ 

1955— 56 • 

i 95 e —57 ■ 


Quantities supplied by rail route from outlying liclds to the different divisions and the freight 

paid on them 


Receiving C.I.C. 
Division ; (Madhya 
Pradesh) 


Pencil Chanda 

(Madhya (Bombay) 

Pradesh) 


Singareni Talcher 
(Andhra) (Orissa) 


Other fields. 

If any. Total 


Qty. Fr,. Qty. Fr . Qty. Frt. Qty. l-'rt. Qty. Fr.. Qty. Frt. Qty. hrt. 

Tsins . Rs. Tons Rs. ’l ons Rs. Tons Rs. Tons Rs. 'Pons Rs. Tons. .Rs. 


Proforma No. 9 
Question Nos. 26 & 27 

Pilferage and Handling Losses on Sea—Borne Coal 


Losses on journey from colliery to receiving 
docks. 


Year Recciv- Invoic- Quanti- Difference — 

1955— 56 . ing ed ty losses on the 

1956— 57 . Docks quantity on ac- journey 

, tual wei- 

' ghmenc 


Quanti- "„age of 
ty invoiced | 
iquantity 1 


Tosses on journev from receiving docks to 
■ sheds. 


Receiv- *invoic- Quanti- Difference- losscs:%agc loss from 
ing ed ty <'n the journey , colliery to 

shed quantity on actual ^receiving shed, 

vveigh- 
ment 


Quanti- "..ageofi 
ty invoiced: 
quantity 


*Fresh nvoice prepared on weighment at receiving docks. 


Proforma No. lo 
Que.stion Nos. 28 to 31 

Statement showing unconnected and missing wagons 

T." , "" """ ’ ’ — - 

I i.)okimn I Column tl Column 111 Column IV Column V Column VI 


Railways No. of \ No. of wagons received in sheds during Total No, ot Wagons Number 

wagons ' the year only. uncxmiiected wagons in Col. Ill ol wagons 

: consigned wagons missing as traced upto in Column 

;fiom colliery :- 11 (b) -f~ attheendof 31-5-57 IV traced 


base station 
during 
the year 
i only. 

Against 
those in 
Col. I 

Wagons 
unconnected 
for lack of 
despatch 
particulars 

Unconnected H(c) 
due to wagon 
interception 
or 

diversion. 

l he vear 

Dili, of 

Col. ! & 

11'a: 

Upto 

31-3-57 

I 

11(a) 

11(b) 

II (C) 



1 


! 

: 

I 

1 

1 

i 

1 

[1 

j 

! 

i ‘ 

! 

i 1 


















Qiuncity' 


Freight 

rite 

per 

con 


Total Qui 
freight 


Freight ; 
rate 
per ! 
ton ! 


Total 1 
freight : 


Increase 
in expen¬ 
diture 
Over 

1952-53 

due to 
increase 
in 

qaantity 

(at 

Ireight 

rates 

for 

1952-53) 


; Percentage 
increase 


Increase Percentage, 
in expen-; increase ; 
diture i I 

due to : j 

rise in i j 

freight I 

rate I 


Total I Total 
increase ! percent; ge 
increase 


Note.— Information required separately for Loco and Non-loco. Data for 1954-55,1955-56 and 1956-57 should be submitucl 
as for 1953-54. 


PROFORMA NO. ii (Part B) 

Question Nos. 36 & 37 

Annual expenditure on coal at pit-head costs 


1952-53 

1 

i 


1953-54 



1 

Grade | Quan- 

Rate 

Pit 

Quan¬ 

, 

Rate 

Total 

Increase 

Percen¬ 

{Increase 

i 

1 Percen- 

, Total ' Total 

of 1 city 

per 

head 

tity 

per 

pit¬ 

in expen¬ 

tage 

iin expen¬ 

1 tage 

increase percen-' 

coal j received 

ton 

cost 

received 

ton 

head 

diture 

increase 

diture 

lincrcase 

in ex- J tage 

, 


paid 



cost 

over 


due to [ 

pendi- | increase 






paid 

1952-53 


rise in 1 

turc ; 

1 

i 





' 

dueto 


pit-head. 

1 

1 






increase 


rate ; 

! 

1 i 




■ 

in 


1 


i 1 





quantity 




; 

' ‘1 




■ 

(at pit¬ 


■ 


t 






head 





1 1 





rates 




i 

1 i 





for 




i 

i 

1 

' 1 





1952-53) 




1 

1 



Non;.—’Inform ition required separately for Loco and Non-loco. Data for 1954-55, 1955-56 and 1956-57 should be 
submitted as for 1953-54. 

18 R.B .-3 
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APPENDIX No. 1 (b) (conc.ld.) 
PROFORMA NO. 12 

Question No. 38 


(Years 1954 - 55 . i 955 - 5 <> & ^ 956 - 57 ) 


1 

Grade ( 
of 
coal 

issigned i 

Juan-i 

Pit-_ 1 


Quantity cctuall; 

' consumed of, 


! Excess 1 

'rTtniin- 1 

Cost 

of 

extra 

coal 

used 

Service Groups j 

tity 
,ema- 
idcd j 

head 

lOStS 

Correct j 

grade 1 

Nominally 
correct ; 

grade 

Nominally 

inferior 

<T r! < ■ 

Tot El j 

1 

Lity 

cons¬ 

umed 

1 


1 


QT'. 

Dir ! 




i 

due 

to 

inte¬ 

rior 

sup- 

ply 

8 (a )-3 

8 (b )-4 

1 

1 



1 It- 1 

head 

cost 

but tounu ( 
inferior on 
test 

1 

j 

1 


1 

i 

• I 

1 

1 







Qty. I P.H. 

J cost 

Qty. 1 

P.H. 

cost 

Qty. 

P.H. 

cost 


I 

1 2 

3 

4 

5 


6 

7 

8 


10 



Tons 

Rs. 

(a) 

Tons 

(b) 

Rs. 

(a) 1 (b) 

Tons I Rs. 

1 

(a) 

Tons 

(b) 

Rs. 

(a) 

Tens 

— 

(b) 

Rs. 

[ Tons 

Rs. 

1. Miil & Exoriss 

2. Passenger 

3. Local, shuttle and subur¬ 
ban 

( 

! 

i 

1 



1 

1 

1 





4. Total p issei'ger 

5. Thro'igh giiods 

6. Pick-up & V:n goods 

7. Total go-'d: 

8 Mixed 

9. Shunting 
to. Dipirtmeital 


PROFORMA No. 13 

Question No. 41 

Statement showing number of Locomotives and their ages duri ig 1)52-53 ^954*55 t95®-57 


Year 

1 

Type of Service 

i 


Number of locomotives 

-! 

oto 5 years I 

1 

6 to 10 1 

years 

1 11 to 20 

1 years 

1 

1 

Over 20 
years 

Total 

1 

1 

- - - - ... - — . . ■— — .1 

Passenger .... 

Goods 

Shunting and Departmental 

Total . 


1 




1 

i 

1 

1 
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(Reference: Chapter II, para i6 and Chapter VI, para 50) 

Statement showing quantities of Coal handled, handling costs incurred etci by Railways during the Years, 1954-55 *956"57 

__ (Quantity and value in thousands) 

Quantity handled I Handhng charges r; te per Ton 
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APPENDIX No. 4 

(Reference: Chapter II, Para i6) 

Incidental costs on coal incurred by Railways during the years 1954.55 to 1956-57 


(Figures in thousands of Rs.) 


Railway 

i 

Sales 

Tax 

i 

I 

1 

Excise 

Duty 

and 

cess 

Demmur- 
rage j 

1 

'1 

Ferry ! 
coal 

Rail-borne 
coal j 

trans¬ 
shipment 
charges 

I 

Sea-borne ' 
coal 

incidental 
charges j 
at 

loading j 
ports i 
and ’ 

destination 
Ports ’ 

1 

Total 

1954—55 : 






i 


Central . 

241 

1529 





1770 

Eastern . 

593 

1506 


31 


! 

2130 

Northern 


1329 

6 

■ • 

115 

! 

1450 

N. Eastern 

59 

571 


.. 

228 


858 

S. Eastern 

240 

1224 

* 




1464 

Southern 

153 

1179 



150 

6058 

7540 

Western 


1088 


•• 

267 


1355 

Total 

1286 

8426 

6 

31 

760 

6058 

16567 

1955—56 : 








Central . 

334 

1671 



, , 


2005 

Eastern . . 

607 

1444 


34 

. . 


2085 

Northern 


1438 

9 


no 


1557 

N. Eastern 

71 

550 



236 


857 

S. Eastern 

264 

1250 



• • 


1514 

Southern 

91 

1435 



i6r 

6239 

7926 

Western 


1188 

1 .. . 

1 


279 


1467 

Total 

1367 

8976 

1 

1 9 

34 

786 

6239 

17411 

1956—57 : 








Central 

342 

1772 





2114 

Eastern 

629 

1459 


27 



2115 

Northern 


1549 

16 


133 


1698 

N. Eastern 

204 

549 



367 


1120 

S. Eastern 

230 

1386 





1616 

Southern 

80 

1393 



156 

5286 

6915 

Western 


1272 



305 

i 

1577 

Total 

I 1485 

9380 

i 16 

1 

27 

961 

! 5286 

1 

' 17155 
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APPENDIX No 5 


(Reference : Chapter No. Ill Para 2o) 

Number of collieries which supplied coal to i idividual Railways during 1954-55 to 1956-57, and 
the quantities supplied gradewise 


if»c tKAiiea«/^c Af 




Railway 

1 

Year 1 

. 1 
j 

Sel. 

A 1 

Sel. 

B 

Gr. 

I. 

Gr. 

II 

, 

Ungraded 

Total 

No. 

of 

Collie¬ 

ries 

Quan¬ 

tity 

(Tons) 

0 0 

n 

Quan- 
. tity 

(Tons) 

No. J 
of 

Collie¬ 

ries 

Quan¬ 

tity 

(Tons) 

No. I 
of ‘ 
Collie- 1 
ries 

Quan¬ 

tity 

(Tons) 

No 

of 

Collie¬ 

ries 

Quan¬ 

tity 

(Tons 

No. 

of 

Collie¬ 

ries 

Quan¬ 

tity 

(Tons) 

Central 

1954—55 

25 

215 

65 

656 

43 

277 

30 

82 

38 

1442 

198 

2,672 


1955—56 

32 

219 

71 

679 

61 

365 

21 

31 

32 

1416 

191 

2,710 


1956—57 

41 

248 

79 

491 

73 

547 

30 

90 

34 

1633 

234 

3,009 

Eastern 

1954—55 

24 

127 

67 

419 

95 

965 

49 

255 



21S . 

790 


1955—56 

53 

178 

109 

501 

144 

960 

lU 

233 



324 

1,872 


1956—57 

83 

238 

152 

595 

178 

608 

18S 

322 



435 

1,763 

Northern 

1954—55 

39 

266 

235 

487 

43 

628 

lot 

253 



232 

1,634 


1955—56 

29 

271 

39 

471 

41 

756 

51 

216 


. • 

141 

1,714: 


1956—57 

26 

248 

40 

578 

51 

1,016 

58 

201 

I 

I 

146 

2,044 

North Eastern . 

1954—55 

21 

II2 

77 

202 

89 

291 

61 

lOO 

3 

203 

235 

908 


1955—56 

41 

83 

91 

351 

76 

2II 

90 

94 

24 

184 

182 

922 


1956—57 

29 

66 

no 

455 

125 

378 

70 

91 

II 

164 

256 

1,154 

South Eastern 

1954—55 

14 

138 

23 

405 

12 

435 

22 

n2 

13 

538 

76 

1,628 


1955—56 

12 

132 

22 

370 

14 

514 

20 

97 

23 

548 

82 

1,661 


1956—57 

15 

139 

19 

340 

18 

603 

20 

lOl 

i8 

608 

8'i 

1,791 

Western 

1954—55 

22 

66 

49 

32? 

24 

252 

56 

143 

20 

654 

140 

1,438 


1955—56 

17 

92 

58 

340 

42 

426 

35 

109 

18 

618 

141 

1,585 


1956—57 

7 

I 

48 

460 

55 

674 

24 

35 

10 

550 

124 

1,720 

Southern 

1954—55 














/by Rail 

4 s 

14 

* 

50 

* 

8 

* 



576 

* 

648 


\by Sea 


237 


432 


222 






891 


1955—56 














|by Rail 


74 


199 


69 




604 


946 


(by Sea 


320 


386 


223 

( . 

( 





929 


1956—57 







i 







fby Rail 


36 


192 


147 



1 

i • • 

648 


1 , 023 ; 


(by Sea 


24s 


453 


99 


" 

! 

•• 


797 


♦Figures not furnished by the Railway. 




125 


APPENDIX No. 6 
(Reference : tlhaptcr III, Paia 20) 

The ivlaximum Number of Collieries that supplied Coal to Major Sheds during 
any one month and the monthly Average for the year 1956-5? 


Major sheds 

i Maximum No. of col¬ 
lieries supplying coal 
in any one month 

Minimum No. of collie¬ 
ries supplying coal 
in any one month 

Monthly average NV 
i of collieries supplying 
coal during the year 

I 

2 

1 

3 

4 


CENTRAL RAILWAY 


Kalyan P. H. 

71 

59 

; 64 

H 

Dhond 

30 

18 

1 24 

Shahabad 

28 

9 

20 

! 

Sholapur 

24 

t6 

1 

20 

Ajni 

46 

J 9 

32 

Wardha 

26 

7 

16 

Jabalpur 

43 

12 

25 

Sama 

26 

2 

11 

Bhusawal 

67 

33 

51 

Itarsi 


'■‘i ^3 

38 

Igatpuri 

43 

'T i 

26 

Murtizapur 

34 ' 


25 



-.u'? 


Nandagaon 

36 ' , 

■ , '5 

25 


' < 



Jhansi 

48 


32 


X'. 



Mathura 

28 J'.... 

11 

]8 




22 

Agra C.'.antt. 

31 ..7 

13 


EASTERN RAILWAY 


Howrah Loco Depot . 

73 

18 

39 

Burdwan 

41 

11 

2 

Bandcl Jn. . 

5 ^ 

9 

31 

Sahibganj 

56 

12 

31 

Asansol 

73 

16 

45 

(jonioh 

42 

)6 

27 

Jhajha 

56 

18 

35 

Dinapore . 

66 

13 

30 

Gaya 

69 

2t 

47 

Moghalsarai 

104 

28 

60 


NOR'I’HERN 

RAILWAY 


Barcilh' 

43 

21 

34 

Moradabad 

83 

50 

6.4 

Allahabad 

58 

27 

40 


18 R.B.—1 
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APPENJ 3 IX No. 6 (Coiiui.) 
(Reference: Chapter IIPara 20) 


The Maximum and Minimum number of Collieries that supplied Coal to Major Sheds during 
any one month and the monthly Average for the year 1956-57 


-- . -... --- — 

--— ---- 

,.. -.—. 


Major sheds 

Maximum No. of collie¬ 
ries suppKdng coal 
in any one month 

Minimum Ni>. of collie¬ 
ries .supplying coal in 
any one month 

Monthly average No, 
of collieries suppb'ing 
coal dui ing the year 

I 

2 

3 

4 

Kanpur 

NORTHHRN RAILWAY— Co./'./ 

75 i -H 

59 

Tundla 

: 5S 

35 

51 

Lucknow 

i 

i 

33 

5 i 

Partapgarh 

i 34 

23 1 

30 

Jodhpur' 

63 

37 

50 

Merta Road 

38 

7 : 

27 

Ambala Cantt 

62 

3 ' ' 

43 

Saharanpur 

i 57 

24 

42 

Ludhiana . 

65 

31 

54 

Amritsa:- 

61 

28 

49 

Ghaziabad 

33 

I A' 

I? 


WLSTLRN 

RAILWAY 


Bulsar 

32 

7 

n 

Baroda 

42 

30 

3 fi 

Godhur . . • ' 

41 

22 

32 

Gangapur • . ! 

34 

24 

31 

1 




Kotah . . . ! 

39 

20 

2H 

Kankaria 

42 , 

25 

32 

Ratlam 

1 

41 

26 

3.5 

Shamgarh ■ 

42 

23 

28 

Viramgam . . ' 

26 1 

! 

14 

2Q 

Abu Road 

33 

10 

25 

Ajmer 

35 

23 

27 

Bandikui 

28 

8 

23 

Mehsana . . . , 

30 

2 

20 

Sabarmati 

34 

15 

24 

Sojat Road 

33 

i 

15 

23 


SOUTH LASTP.RN RAILWAY 


Kharagpur . . ■ 

40 

'7 

24 

Santragachi 

33 

J 4 

24 

Chakardharpur . 

27 

17 

2r 
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APPENDIX No. 6 ( Concld .) 

(Reference : ("haptcr III, Para 20) 

The Maximum and Minimum Number of Collieries that supplied Coal to Major Sheds 
during any one month and the monthly Average for the year 1956-57 _ 


Major shoe’s 

Maximum No. of collie¬ 
ries supplying c- al 
in any one month 

Minimum No. of collie- 

; ries .supplying coal in 

. anv one month 

1 

Monthly average No. 
of collieries supplying 
coal during the year 

T 

2 

3 

4 


SOUd'H EASTERN RAILWAY—Canrd. 


‘Paul 

25 

13 

.8 

JlKirsuf^uda 

19 

7 

It 

Rilaspiir 

L< 

7 

to 

Dongargarh 

16 

6 

9 

Adra 

20 

K 

12 

Bhojudih 

17 

8 

!3 

Waltair 

29 

4 

14 

Khurda Pvoad 

19 

9 

T 4 

Kantabarsji 

'5 

5 

TO 


NORTH EASTERN RAIIAVAY 


Aiipurdaar Jn. 

34 

15 

84 

Ranaras Cantt. 

53 

24 

33 

Bareilly Jn. 

29 

L 3 

20 

l.uckninv 

35 

13 

25 

Mokanu'lighaT 

72 

25 

49 

Siliguri Jn. 

44 

IS 

29 

Sitapur 

54 

3 

21 

K.;inpur 

13 

4 

s 

Katihar 

27 

3 

14 
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APPENDIX No. 7 (a) 

(Reference ; D.haptcr III, Para 22) 

Tame A 

Rapid quality survey in September 1957 
BENGAL & BIHAR FIELDS 


Selected ‘A’ 


Railway 

Total 

No. of 
checks 
carried out 

Correct 

grade 

One 

i grade 
lower 

Two 

grades 

lower 

More 
than 2 
grades 
lower 

Average 
supplies 
per month 

(Tons) 

Central ..... 

13 ' 

3 

' 3 

2 

5 

34.-734 

Northern ..... 

18 

13 

2 

2 

T i 

26,253 

Eastern ..... 

9 1 

5 

I 3 i 

1 


■ 14,007 

Southern ..... 

4 i 


i 2 


2 ; 

■ 18,931 

Western ..... 

I 1 

. 


i 


I 

308 

iSjorth-Eastern .... 

6 ■ 

I 

3 

T 

I 

11,279 

South-Eastern .... 

, 

'5 i 

3 

^ 4 

4 

4 ’ 

9,081 

'Total . 

66 

-5 

17 ! 

1 

10 

14 

115.093 


One sample for every 500 tons received in major sheds wher. samples were drawn. 

One sample for every 1744 tons on the basis of wliolc Railway. 

Percentage 

Correct grade . . . . . . • > • • • * • • 37'90 

One grade lower ... 25-75 

Two grades loA'er . . . < - * • • • • • • • • I 5'^5 

More than 2 g-ades lower . 


21 -20 
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APPENDIX No. 7(a) {Contd) 
(Reference : Chapter III, Para 22) 
Table B 

Rapid quality survey in September 1957 
BENGAL AND BIHAR FIELDS 


Selected ‘B’ 

d'otal 

Correct 

One 

Two 

More 

Average 


No. of 

grade 

grade 

grades 

than two 

supplies 

Railway 

checks 

lower 

lower 

grades 

per month 

carried | 
out 




lower 

(Tons) 


1 


Central . . . . 

21 

3 : 

to 

4 ' 

4 

29,957 

Northern . . . . 

-. ■ 20 

6 ! 

! 

4 , 

5 , 

48,004 

Eastern ... 

. - 22 i 

11 

4 

7 


45 >551 

Southern 

. ' 31 ^ 

1 ! 

18 

II 

I 

53 > 39 o 

Western ... 

. ! 25 ; 

IT 

6 

5 , 

3 

j 

53 >093 

North-Eastern 

.1 15 

7 ■ 

5 

^ i 

f 

2 : 

42,482 

South-Eastern 

26 

12 ! 

4 

6 

4 

28,985 

Total 

160 

*51 ■ 

52 

38 ! 

19 

301,462 


One sample for every 500 tons received in major sheds where samples were drawn. 
One sample for every 1884 tons on the basis of whole Railway. 

*Out of these 22 were better than the correct grade. 


Correct grade .... 
One grade lower 
Two grades lower . 

More than two grades lower . 


Percentage 

31- 90 

32- 50 

23-73 

11-87 







APPENDIX No. 7(a) {Contd.) 
(Reference : Chapter III, Para 22) 
Tablk C 

Rapid quality survey in September 1957 
BENGAL AND BIHAR FIELDS 


Grade I 


Railwa- 

T otal 

No. of i 
checks 
carried ' 
out : 

i 

Correct 

grade 

One 

grade 

lower 

Two 

grades 

lower 

More 
than two 
grades 
lower 

Average 
supplies 
: per month 

(Tons) 

Central ..... 

221 

5 1 

6 

II 


55099 

Northern ..... 

71 1 

35 1 

22 

13 

1 

83,659 

liastern ..... 

35 ; 

14 

12 

9 


89,324 

Southern ..... 

7 ' 

3 1 

3 



43 T 79 

Western ..... 

24 

12 , 

7 

5 


59,877 

North-Eastern .... 

14 

5 1 

5 

3 

I 

33,462 

South-Eastern .... 

34 i 

18 ^ 

12 

4 


50,299 

Total . . . 

i 

207 : 

*92 

67 

46 

2 

415,199 


One sample for every 500 tons of coal received in major sheds where samples were drawn 
One sample for every 2005 tons on the basis of whole Railway. 

*Out of these 39 wore better than the correct grade. 


Correct grade 
One grade lower 
Two grades lower 


Percentage 
44 -42 
32-39 
22-22 


Wore than two grades lower 


G-97 








AlTliNDIX 7 (:S)—(Contd.) 
(Reference: Chapter III, Para 22). 


'Pabli; II 

Rapid quality survey in September, 1957 
BENGAL AND BIHAR FIELDS 


Grade II 


Railway 

Total 

No. of 
checks 
carried out 

Correct 

grade 

; One grade 
lower 

'Pwo grades Average 

lower supplies 

(Unvendi- per month 
blc) ('Pons) 

(Central ...... 

4 

1 1 

3 

1,918 

Northern ..... 

5 

; 2 

3 

13,yoo 

P,astern ...... 

13 

i t 

: 2 

28,772 

SoLithcin ..... 





Western ..... 





North-liastcrn .... 

2 

* 


1 3,890 

Soulh-Tastern .... 

6 

3 

3 

7 , 7 f ^4 


Total . . . 3 ° , j ^ 56,264 


One sample for every 500 tons of coal received in major sheds where samples were drawn. 

One sample for every 1875 tons on the basis of wliolc Railway. 

■Out of these, 9 were better than the correct grade. 

Percentage 

Correct grade ......■•■•••••• 60-oo 

One grade lower . ■ ............ 36*67 

Two grades lower (Unvendiblej 3*33 
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APPENDIX No. ^{:d)—{Contd.) 
(RcI'crLiicc: C'.haptt-r 111 , Para 22) 
Tablh E 

Rapid quality survey in September, 1957 
BENGAL & BIHAR FIELDS 



Quan- 

Per- 

Quan- 

Cost of 

Quan- 

Pithead 

Freight 

Total 

Percent- 

Railway 

tity of 

centage 

tity re- 

quantity 

tity 

cost of 

on 

extra 

age ol 


specified 

excess 

; quired 

in col. 

excess 

excess 

excess 

expen- 

Col. 9 


grade 

consLimp 

if the 

, ( 4 ) 

consu- 

quantity 

ciuantity 

diture 

to Col. 5 


actually 

tion 

supply 

(Pithead 

med 

Ci)nsu- 

consu- 

(Col. 7 



consu- 

due to 

had 

1 plus 

(in thou 

med. 

med 

plus 



med 

supply 

been to 

freight) 

sands 



Col. 8) 



during 

not 

specified 


of tons) 






April, 

confor- 

grade 








’57 to 

ming to 

(in thou- 








Sep.’57 

grade 

sands 








(in 


of tons) 

(Rs. in 


(Rs. m 

(Rs. in 

(Rs. in 



thou- 



lakhs) 


lakhs) 

lakhs) 

lakhs) 



sands 










of tons) 









I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Central . 

732 

18-15 

620 

246-3 

112-5 

22-3 

22-4 

44-7 

18-1 

Northern 

1,031 

10-35 

934 

357-5 

96 -6 

18-9 

18 -1 

37-0 

10-3 

Eastern . 

1,066 

00 

995 

272 -6 

70-9 

13-8 

5 -^ 

19-6 

7-2 

Southern 

693 

11-97 

619 

392-0 

73-9 

14-7 

32-2 

46-9 

12-0 

Western . 

680 

9-14 

623 

276-7 

57-0 ; 

11 -2 

14-2 

25-4 

9-1 

North-Eastern . 

546 

13 '45 

481 

171 -9 

65-4 

12-7 

10-4 

23-1 

13-4 

South-Eastern . 

CA 

oc 

0 

7-82 

538 

148-6 ' 

41 -7 

1 

8-2 

3’4 

II -6 

7-8 

Totai 

■ 

5>328 

10*7 

4,810 

1865-6 

518-0 

101 -8 

106-5 

208-3 

n -2 


Estimated ext.’a expenditure annually 2xCol. y-- Rs. 4.16 lakhs. 

Note.—T he above table includes coal consumption on non-loco boilers which is roughly 10% of the total 
conJcinption. Thermal efficiency in non-loco boilers is somewhat higher and this will cause a difference in 
increased consumption of coal by about 0-7% which is insignificant. 
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appendix No, 7(a) (contd.) 
(Reference: Chapter III, Para 22) 
CENTRAL RAILWAY 


Rapid quality survey in September, 1957 





Detaiis of Analysis 

• 

{Statement j) 


BENGAL AND BIHAR FIELDS 


No. of 
samples ^ 
analy- i 
sed 


No. of samples conforming with 

Average increased consum p- 
tion as against too tons of 
specified Grade 

! 

Sel. A ■ 

Sel. B : 

Gr. I Gr. II Gr.ni(A) Unven- 

j & III(B) diblc 

Specified Grade Sel. A 
Increase in consump¬ 
tion over specified 
grade. 

13 

3 

. . 

3 

3 - 94/0 

2 .. 5 

11-28% .. '42-67% ; 

i 1 

( 

■) (3 too 3 103.94 ' 2 

y 111-28-5 142-67} : 13 

J 119 06 

Specified Grade Sel. B 
Increase in consump¬ 
tion over specified 
Grade. 

21 


3 

10 : 4 ' 4 . 

7-33% . 21-5% 38-72% ! 

1 i ! 

■] (3,. 100 ! 10, 107-33 ' 4 
y 121-5 -; 4 i38-72)-:-2i -, 

J 114-9^ 

Specified Grade, Gr. I 
Increase in consump¬ 
tion over specified 
grade. 

Specified Grade, Gr. II 
Increase in consump¬ 
tion over specified 
Grade. 

22 

4 



51 6 ■ II 1 

:I 4 -I 7 % 31-39% 1 

i i 

! I 3 ! 

; .. |i7-22% 

1 

; ! 

i ' 1 

1 (5x100 1 6 x 114-7 : II ■: 

^ 131-39) ■ 4 - 22 --=I 9 -Sfi 

\ (i X iOD-l -3 117.22 
/ 112-92 


Note : Relative percentage increases in coal consumption due to fall in grade arc derived from Graph Vs Chapter III. 


ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN SEPTEMBER, 1957 


Specified Grade 

1 

Quality of | 
specified j 
grade 1 
actually | 
consumed 
(April 57 
to Sept¬ 
ember 57) 

Percentage 
Excess 
consump¬ 
tion due 
to supply 
not con- j 
forming 
to the 
specified [ 

Quantity 
required 
if the 
supply 
had been 
to the 
specified 
Gr. Col. 

(2) X too 

Cost of 1 
quantity I 
in Col. 

( 4 ) 

(Pithead ' 
cost-fAv. , 
Freight) 

Quantity 1 
excess 

consumed t 
Cols. (2)- 
( 4 ) 

Pithead 
cost of 
excess 
quantity 
consumed 

Freight 
on quan¬ 
tity excess 
consumed ; 

Total 
extra 
expendi¬ 
ture Col. 

Percentage 
of Col. 9 
to Col. 5 



[I 00 -+- 








(tons) 

(%) ' 

Col. ( 3)1 

(tons) 

(Rs.) 

(tons) 

(Rs.) 

(Rs.) 

(Rs.) 

("-;,) 

I 

2 

3 

4 

5 

i' 

7 

8 ; 

9 

10 

S el. A . 

1 

208,406 

19-06 

175,043 

1 71,59,250 

i 

13,363 

i 7^00.623 

6,63,924 ' 

13,64.547 

19-06 

Sel.B . 

179,740 

14-96 

156,350 

62,38,360 

23,390 

i 4,67,800 

4,65,461 

9,33,261 

14-96 

Gr. I . 

332,398 

19-56 

278,018 

I 1,08,48,300 

^ 54,380 

10,39,750 

10,82,160 

21,21,910 

19-56 

Gr. II. 

11,506 

12-92 

10,190 

3,86,183 

! 

1,316 

! 

23,688 

26,188 

49,876 

12*92 

Total 

732,050 

1 

. 18-15 

619,601 

j 

' 2,46,32,093 112,4 

: 22,31,861 

22 , 37,733 

44,69,594 

18-15 


Note : Based on 

Average Pithead Prices, per ton. 

Average Freight/Ton 

Sel. A. 

Rs. 21-00 

Rs. 19-9 

Sel. B. 

Rs. 20*00 


Gr. I. 

Rs. 19-12 


Or. tl 

Rs. 18-00 



18 R.B.-5 
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APPENDIX No. 7(a)— contd. 
(Reference:Chapter III, Para 22) 
EASTERN RAILWAY 

Rapid Quality Survey in September, 1957 

Details of Analysis 


{Statement 11 ) BENGAL AND BIHAR FIELDS 



No. of 
samples ' 
analysed !■ 

No.of samples conforming with 

1 .' 

~ 

Average Increased 
consumption as 
against too tons of 
specific grade 


Sel. A 

Sel.B 

Gr. I 

Gr.II 

Gr.III-A 

Unvendible 1 





and 

1 







III-B 

1 

Specified grade Sel. A 

9 

5 

3 

I 



1 

(5x100 + 3x103-95 
+ 1x111-28) 

Increased in consuntp- 



3 - 95 % 

11-28% 




. -^9=102-57 

tion over specified 









grade. 

Specified grade Sel.B 

22 

5 

6 

4 

7 


1 

(5x96-05 + 6x100 
+4 X107-33 +7 X 

Increase in consump¬ 








^121-5)^22 — 107-28 

tion over specii.ed 


— 3 - 95 % 


7 - 33 % 

21 - 5 % 




grade 





Specified grade, G •. I 

35 

I 

3 

10 

12 

9 


' (1x88-72 + 3x92-67 

+10 X 100 + 12 

In''rease in consump¬ 
tion over specified g radc 








.X114-17+9X131-39 


—11*28 

— 7 - 33 % 


14-17% 

31-39% 


4-35 = 111-98 

Specified grade, Gr. II 

13 

. 

1 2 

1 

3 

6 

2 


1 (2x78-5 + 3x85-83 

1 + 6 XI 00 + 2 XII 7’22 

Increase in consum0- 



1 





5.-^13=96-07 

1 

tion over specifier 
grade 

i * * 


’ — 21 - 5 % 

—14-17% 


17-22% ^ 

J 


Note. Relative percentage increases in coal consumption due to fall in grade, arc deriveci from Graph V Chapter III 


Additional Expenditure (6 months) based on rapid quality survey in September, 1957. 


specified Grade 

i 

Quantity 
specified 
grade 
actually 
consumed 
April‘57 to 
September 

1957) 

Percentage 
excess 
consump¬ 
tion due to 
supply not 
conforming 
to speci¬ 
fied grade 

Quantity 
required 
if the 
supply 
had been 

1 to the 
specified 
grade 
col. (2) 
XIOO-^- 

[100 x 
col. (3)] 

Cost of j 
quantity 
in col. 4 
(Pit-head 
cost + 
Average 
freight 

Quantity 

excess 

consumed 

cols.(2)-(4) 

Pithead 
cost of 
excess 
consumed 

Freight on | 
quantity , 
excess j 
consumed : 

i 

1 

Total 
extra ex¬ 
penditure 
cols. (7) + 
(8) 

Percentage 
of col. (9) 
to col.(5) 


Tons 

0 / 

/o 

Tons 

Rs. 

1 

Tons 

Rs. 

Rs. 

1 

Rs. 


(I) 

(2) 

(3) 

( 4 ) 

(5) 

(6) 

(7) 

(8) 

( 9 ) 

1 10 

Sel. A . 

84,040 

2-57 

81,934 

23,84,290 

2,106 

44,226 

17,059 

1 

61,285 

2-57 

Sel. B - 

273,306 

7-28 

254,759 

71,58,740 

18,547 

3,70,940 

1,50,231 

5,21,171 

7.28 

Grade I 

535,942 

11-98 

478,605 

1,30,27650 

57,337 

10,96,280 

4,64,430 

1 15,60,710 

[ 11-98 

Grade II • 

172,634 

—3-93 

j 179,696 

46,90,070 

1 

—7,062 

j— 1,27,116 

1 

—57,202 

1 

i 

—1,84,318 

j — 3-93 

Total 

1,065,922 

7-18 

1 994^994 

! 

2,72,6o,75oj 70,928 

t 

1 13,84,330 

1 5,74,518 

1 19,58,848 

1 

1 7-18 

i 


Note 


Based on Average 

pit-hca.i 

prices per ton 

Rs. 

Sel. A 

. 21*00 

Sel. B . 

. 20 ' 0 C 

Grade I. 

- I 9 'I 2 

Grade II 

, xB-oo 


Average 

Freight/Ton 

Rs. 

8-10 
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APPENDIX No. 7(a) {Gontd.) 
(Reference; Chapter, III Para 22) 
NORTHERN RAILWAY 

Rapid Quality Survey in September, 1957. 

Details of Analysis 


{STATEMENT III) BENGAL AND BIHAR FIELDS 


! 



; No. of 
sample 
analysed 

No. of samples conforming with 

1 


Average increased 
consumption as agair.st 
100 tons of speci¬ 
fied grade. 


Sd. A 

1 

i 

Sel. B 

j 

1 Gr. I 

1 

1 

! Gr. II 

; Gr. IIIA 
and 

IIIB 

1 

1 

Un¬ 

vendible 

1 

Specified grade Scl. A 

i8 

13 

2 

! 

I 



(13 X 100-f 2 a 103-95 

Increase in consump¬ 
tion over specified 
grade . 

Specified grade Sel. B 

20 

4 

3 - 95 % 

2 

11-28.% 

5 

25 - 45 % 

4 

4 

1 

1 

1 1 

+ 2X 111-28+1 X 
125-45)^18 

X 

1 =103-11 

J 

1 (4 X96-05 + 2 X too 

Increase in consump¬ 
tion over specified 
grade . 


— 3 - 95 % 


7 - 33 % 

21 - 5 % 

38-72% 

100% 

+ 5X107-33+4X 
1-121-5+4x138-72 

i +1 X 200)+20=-- 
J 118-09 

Specified grade Gr. I 

71 

5 

11 

19 

22 

13 

I 

1 (5X88-72+11 X 

1 92-67 + 19 XIOO + 22 
^ X114-17 + 13 X 

1 13I-39 + I X2Q0+ ;2 

J =109-62 

Increase in consump- 
non Over specified 
grade . 

1 

—11-28% 

—7-33% 


14 * 17 % 

31-39% 

100 % 

Specified grade Gr, II 

5 


.. 1 



3 


1 (2X85- 83+3 X 

Increase in consump¬ 
tion over specified 
grade . 

. . 


j 

2 1 

— 14 -I 7 %| 

>. 

17-22% 

.. 

1 I 17 - 22 ) + 5 

!> = io4-66 

J 

Note.—R elative percentage increases in coal consumption due to fail in grade are derived firm Grtph V. Chtptei III 


Additional Expenditure ( 6 months) based on rapid quality survey in September 1957. 


Specified Grade 

Quantity 
of specified 
grade 
actually 
consumed 
(April‘57 
to Septem¬ 
ber’ 57) 

(Tons) 

Percentage 

excess 

i consump¬ 
tion due to 
i supply not 
! conform- 
1 ingtothe 
specified 

1 grade 

1 ('%) 

1 1 

Quantity 
reqd. if 
the supply 
had been 
! to the 
j specified 
grade 
(Col. (2) 
X too 
-f(ico+ 
Col. 3) 
(Tens) 

Cost of 
quantity 
in Col. 

( 4 ) (PR- 
head cost 
+ Average 
freight) 

(Rs.) 

Quantity 
excess 
consumed 
col. (2)— 

(4)- 

(Rs.) 

Pithead 
cost of 
excess 

1 quantity 
consumed 

(Tons) 

j Freight 
on 

i excess 
quantity 
con sumed 

(Rs.) 

■j 

I Total extra 
expenditure 
1 col. 17 ) + 

i (8). 

(Rs.; 

Percen¬ 
tage of 
Col. 9 
to Col 5 

(%) 

I 

! 2 

^ 1 

4 

5 

6 

7 

8 

1 

9 

10 

Sd. A . - 

157-520 

3-11 i 

152,769 

60,64,925 

4.751 

99.771 

88,844 

1,88,615 

3-11 

Sd. B. 

288,024 

18-09 

243,902 

94.39.010 

44,122 

8,82,440 

8,25,081 

17,07,521 

18-09 

Grade I 

501,952 

9-62 

457,902 

1.73.17.850 

44.050 

8,42,236 

8.23,735 

16,65,971 

9-62 

Grade II . 

83,402 

4-66 

79,689 

29,24.570 

3.713 

66,834 

69.433 

1,36,267 J 

•i 

4-66 

Total. 

1,030,898 i 

10-35 

934.262 

3.57.46.355 

96.636 j 

18,91,281 

18,07,093 

36,98 374 j 

10-35 


Note :— 


Sd. A 
Sd. B. 
Grade I 
Grade II . 


Based on 
Average 
Pithead 
prices per 
ton 

Rs. 

21'00 

20-00 

19-12 

18-00 j 


Average 

Freight/Ton 


Rs. 

i8‘70 
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Appendix No, 7(a)— (Contd.) 
(Reference: t'.hapter III, Para. 22) 

NORl H EASTERN RAILWAY 

Rapid Quality Survey in September, 1957 

DiiTAii.s or Analysis 


(STATEMJiXr II') 


No. of 

samples 

analvsed 


BENGAL AND BIHAR FIELDS 


No. of samples conforming with 


Scl. A ! Scl. B . Gr.. I Gr. II . Gr. III-A Un- 

i and vendible 
I III-B 


Average increased 
I consumption as against 
too tons of specified 
grade 


Specified grade Sel. A 

Increase in consi mp- 
tion over spe filled 
grade. . 

Specified grade Scl. B 

Increase in connimp- 
tion over spt fified j 
grade. . 

Specified grade Gr. I 

Increase in con sump-! 
lion over sp.:cificd i 
grade . . .I 

Specified grade Gr. II ! 

Increase in con; ump- , 
tion over spteified ! 
grade 


15 


14 


— 3 - 95 % 



(ix 100 + 3x103-95-1- 
I X 111-28 +1 X 125 
)> -45) 4-6 =108-1 


(i X96-05 + 6X too 
+ 5 X 107-33 -IX 

121-5+2x138-72) 

4-15=108-78 


3 ( 5 xioo-f 5 xii 4 -i 7 
+ 3 XI 3 I ’39 + ix 
200) + i4=ii8-93 


(i X 100 +1 X 200) 
+2=150 


Xfu-n-; Relative percentage increases in coal consumption due to fall in grade, arc derived from Graph V, Chapter—III. 
Addilional Expenditure ( 6 months) based on Rapid Quality Survey of September 1957. 


Specified gradi. 


Quantity ' percentage j Quantity 
'of specified : excess ; required 
grade consump- ' if the 

1 actually j lion due | suirpl>- 

consumed to supply j had been 
April ‘57 ! not con- ' to the 
to Septem- j forming i specified 
her 1957 to specified! grade 

grade | Col. (2) 

X too -;- 
(too 1- 

' i Col. 3) 


Cost of i Quantity i Pithead 
quantity - excess i cost of 
in Ct)l. 4 -, consumed j excess 
1' Col. (2)— ! quantity 


Pithead 
cost l-Av. 
freight 


Tons 


»/ 

/o 


Tons 


Rs. 


Scl. A 
Scl. B 
Grade 1 
Grade 11 


67.672 

i 

254+92 , 
200,772 

23,342 ■ 


8-1 

S-78 

18-93 

50-0 


62,601 

234,319 

168,815 

15,561 


2,313,120 

84,23,760 

5920,350 

528,307 


Col. (4) 


Tons 


I 


5,071 

20,573 

31,957 

7,781 


consumed 


Rs. 


106,491 

411,460 

611,018 

140,058 


Freight on 
quantity 
excess 
consumed 


Total extra iPerccntage 


expenditure 
ol {T> + 

( 8 ) 


Rs. 


80,882 

3,28,140 

5,09,714 

1,24,105 


Tof.tr, 


546,678 : 13-45 i 481,296 ,17,185,537 ! 65,382 ; 1,269,027 , 10,42,841 


of Col. (9) 
to Col. (5) 


Rs. 


I, 87,373 

7,39,600 

II, 20,7321 
2,64,163! 


10 


8-1 

8-78 

18-93 

50-00 


23,11,868 


13-45 


Non; 

Based on 
Ai'cragc 
pithead prices 
per ton 

Rs. 

Sel. A . . 2X'00 

Sel. B . ■ 20-00 

Grad.; I. . 19-12 

Grade II . 18-oo 


Averdge 

freight/ton 

Rs. 

15-95 
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APPENDIX No. 7 (a) {contd.) 
(Reference: Chapter III, Para 22) 

SOUTH-EASTERN RAILWAY 


(StaiemetU V) 


Rapid Quality Survey in September 1957 
Details of Analysis 

BENGAL AND BIHAR FIELDS 



No. of 


No. of samples conforming with 

'7 


bdilipica ” 

analysed i 

Sel. A 

Sel. B ■ 

Gr. I 

Gr. II 

Gr. IIIA 1 
& IIIB 1 

1 

1 

Unven¬ 

dible 

Specified grade Sel. A 

1 

u 

3 ^ 

4 


4 



1 

Increase in consumption - 

i 

1 

-5, ^ 0/ I 

3 95 /o i 

11-28% 1 

25-45% 


,. 

over specified grade. 

1 

1 



1 

1 




Specified grade Sel. B 

26 

7 ^ 

5 ; 

4 

6 

4 


Increase in consumption 


— 3 - 95 % ' 

.. 

7 - 33 % 

21 - 5 % 

38-72% 


over specified grade . 








Specified grade Gr I 

34 

5 

6 ' 

7 

12 

4 


Increase in consumption 
over specified grade. 


—11-28% 

— 7 - 33 % 

i 

•• 

14-17% 

31-39% 


Specified grade Gr II . 

6 

.. 

•• 

2 

I 


-- 

Increase in consumption 
over specified grade. 

/ 


) 

i 


—14-17% 

" 

17-22% 

-- 


Average increase 
consumption as 
against too ton 
of specified grade 


(3x100+4x103-95 

H-4X 111-28 

M- 4 >-i 25 ' 45 )^+ 

15 = 110-85 

1 (7 X 96-05+5 X 
JOO+4X 107-33 
y -f6xi2i-5 + 

1 4x138-72)+- 
J 26 = 110-98 


1 (5x88-72-1-6 X 
I 92-67-f 7X 100 
-1-12x114-17-1- 

4x131-39)+- 

34=106-03 

(2x85-83-1- 

I X ioo-f3 
^ X 117-22)+- 
6= 103 - 88 


Note. —^Relative percentage increases in coal consumption due to fall in grade are derived from Graph V, Chapter III. 


ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY 

SURVEY IN SEPTEMBER 1957 


Specified grade 

Quantity 

of 

specified 

grade 

actually 

Per¬ 
centage 
excess 
consump - 
tion 

Quantity 
required 
if the 
supply 
had been 

Cost of 1 
uantity 
in 

Col. 4 i 
Pit-head 

Quantity 
excess 
consumed 
, Cols. 
(2)-( 4 ) 

Pit-head 1 
cost of j 
excess 
quantity 
consumed 

Freight 

on 

quantity 

excess 

consumed 

Total 
e.xtra 1 
expen- j 
diture 1 
Cols. ! 

Per¬ 

centage 

of 

Col. (9) 
to 


consumed 

1 (April 57 
to Sep. 57) 

: 

1 

due to 
supply 
not 

conform - 
ing to 
specified 
grade 

to the 
specified 
grade 
Col.( 2 ) X 

100+- 
(100-b Col 

3) 

cost 

-1-Average ! 
freight . 

1 

1 

1 




( 7 ) +(8) i 

1 

Col. (5) 


j (Tons) 

(%) 

’ (Tons) 

(Rs.) i 

1 

(Tons) 

(Rs.) 

(Rs.) 

(Rs.) 

(%) 

I 

2 

3 

I 4 

5 

6 

7 

8 

9 

10 

Sel. A . 

57,486 

10-85 

51,859 

i 15,11,700 

5,627 

1,18,167 

45,860 

1,64,027 

10-85 

Sel. B . 

173 > 9 I 0 

10-98 

; 156,704 

■ 44,11,216 

17,206 

3,44,120 

140,229 

4,84,349 

10-98 

Gr. I . 

1 301,796 

6-03 

! 284,63 3 

77,61,930 

17,163 

3,28,156 

139,880 

4,68,036 

6-03 

Gr. 11 . 

^ 46,706 

1 3-88 

44,962 

11 , 75,745 

1,744 

31,392 

14,246 

45,638 

3-88 

Total . 

579,898 

7-82 

538,158 

148,60,591 

41,740 

8,21,835 

340,215 

11,625050 

7-82 


Note. — Based on average pithead prices Average freight ton 

Rs./Ton Rs, 


Sel. A 

• 


• 

, 21*00 

Sel. B 

• 

• 

• 

, 20*00 

Gr. I 

• 

» 

• 

. 19*12 

Gr. II 

• 

• 


• iS'OO 


8-15 
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APPENDIX No. j—comd. 
(Reference : Chapter III, Para 22) 
SOUTHERN RAILWAY 

Rapid Quality Survey in September 1957 

Details of Analysis 


{Statement VI) BENGAL AND BIHAR FIELDS 



! No. of 
samples 
analysed 


No. of samples conforming with 


‘Average increased 


Sel, A 

; Sel. B 

. Gr. I 

1 Gr. II 

Gr. III-A 
; and III-B 

1 Unvendi¬ 
ble 

against 100 tons 
of specified 
grade. 

Specified grade Sel. A 

4 


2 


1 

2 


, 

d (2x103-95+2 

Increase in consumption 

.. 


3-95% 

•• 

25-45% 

.. 


Vx 125 - 45 ) 

J 4 = 114-7. 

over specified grade 

Specified grade Sel. B 

31 

I 

18 

II 

I 


1(1x96-05 + 

Increase in consul iption 


—3-95% 


7 - 33 % 

21-5% 

38-72% 


1 18x107-33^- 

>II X I2I’54-I 

over specified gn de. 

Specified grade Gr. I . 

7 

I 

2 

3 

I 


Xl 38 - 72 )-f- 
J 31=113-01 

1 (IX92-67+2X 

Increase in consumption 



— 7 - 33 % 


14-17% 

31-39% 


1 100 + 3x114-1 
>+1x131-39) 

over specified grade. 

Specified grade Gr II 

Nil. 

1 

•• 

• • 



J +7 = 109-51 


Note : Reladvi; percentage increases in coal consumption due to fall in grade are derived from Graph V Chapter III. 

ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN 

SEPTEMBER, 1957 


Specified grade 

Quantity 

of 

specified 
grade 
actually 
consumed 
(April 
57 to 
Sep,, 57) 

Per¬ 
centage 
excess 
consump¬ 
tion 
due to 
supply 
not 

conform¬ 
ing 
to the 

Quantity 
required 
if the 
supply 
had been 
to the 
specified 
grade 
Col. 

2 X ICO • r 

(100 + 1 

Cost of 
quantity 
in col. 4 
(Pit-head 
cost + 
Average 
freight) 

■ 

Quantity 

excess 

consumed 

Col. 

( 2 )-( 4 ) 

Pit-head 
cost of 
excess 
quantity 
consumed 

Freight 

on 

quantity 

excess 

consumed 

Total 

extra 

expendi¬ 

ture 

Cols. (7) 
& (8) 

Percen¬ 

tage 

of 

Col. 9 
to Col. 5 



specified 

Col. 3) 







I 

(Tons) 

2 

grade 

(%) 

3 

(Tons) 

4 

(Rs.)j 

5 

(Tons.) 

6 

(Rs.) 

7 

(Rs.) 

8 

(Rs.) 

9 

(%) 

10 

Sel. A . 

113+86 

14-70 

99,029 i 

63,87,360 

14+57 

3,05,697 

6,33,230 

9,38,927 

14-7 

Sel. B . . 

320,342 

I 3 ' 0 i 

1 

283,463 ^ 

1,80,00,000 

36)879 

7,37.580 

16,04,240 

23,41,820 

13-01 

Gr. I . 

259,072 

9-51 

236,574 ' 

1,48,14,250 

22,498 

4,30,162 

9,78,663 

14,08,825 

9-51 

Gr, I . 

Nil 

.. 

! 




.. 



Total 

693,000 

11-97 

- 

619,066 

3,92,01,610 

73.934 

14,73,439 

32,16,133 

46,89,572 

II -9 


Based on 

Note : Average pit-head prices Average freight/ton 


(per ton) 


Sel. A 


. 



Rs. 

21-00 

Rs. 

43 - 5 ° 

Sel. B 


- 



20-00 


Gr. I 





19-12 


Gr. II 





i8-oo 
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APPENDIX No. 7(A)— (CoHcW.) 
(Reference : (Chapter III, Para 22) 
WESTERN RAILWAY 
Rapid quality survey in September, 1957 
Details or Anai.ysis 

{Statement VII) BENGAL AND BIHAR FIELDS 


No. of ' No. of sample; co'iforming vviih ' Average increased 



samples- 

analysed 1 

1 Sel. A 

Sel. H 

Gr. I Gr. II 

Gr. IIIA ' 
& III‘B’ ' 

Unven- 

dible 

1 consumption as 
; against 100 tons 
! ofspecified Grade 

Specified Grade Sel. A. , 

t 1 

I 

1 


I 1 


'j (IX 142-67)4-1 

Increase in consumption , 
over specified Grade. 

1 

1 

1 

1 1 

42-67% ^ 


1 =-142-67 

Specified grade Sel. B . , 

25 1 4 ; 

1 

/ , 

! 5 , 

3 , 


O (4x96-057 X 

1 1 IOO-I-6X 107-33 

Increase in consumption ' 
overspecified grade. j 

1 

1 —3 ■ 95 ^ 1 ) ' 

J 

7 - 33 % 1 21-5% 1 

i 1 

1 

38-72% ' 


1 f- ,- 5 >; 121 - 54 - 

' 1 3 x 138-72^-425 
J - 110-07 

Specified Grade Gr. I 1 

24 1 2 

5 

5 i 7 1 

' 1 

5 


h x 8 S- 72 -;- 5 X 

' 2-67 h5>- 

Increase in consumption , 
over specified grade 

I— IC - 2^1% ' 

[ 

— 7-33 

; 14-17% 1 

31-39% 


: V 1004-7.-: 114-17 

|l 11.85x131-3 

J ■■:-24 = 108-21 

vi pecified Grade Gr II 

Nil 1 

. 

.. i , 





Non'. .—Relative perce uage increases in coal consumption due to fall in grade are derived from Graph V, Cliapicr III. 


additional EXPENDITURli (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN SEPTEMBER 1957 


I 


3 

; 4 


, 6 

i 7 

S 

9 

10 


1 

Quantity 

1 

Per- 

Quantity 

1- 

Cost ol 

1 

; Quantity 

1 

, Pit-head 

1 

Freight 1 I'oial 

Per- 


ot 

centage 

1 required 

quant iiy 

Excess 

cost of 

on 

' extra 

cenrase 


specified 

excess 

1 if the 

in 

consumed 

excess 

quantity 

' expendi- 

of 


grade 

coasum- 

supply 

Col. (4) 

Cols. 

quantity 

excess 

i lure 

Col. 9 

Specified Grade 

actually 

consumed 

(.Aprir^? 

to 

Sep. ’s7) 

p ion 
due to 
supply 
noi 

confor¬ 

ming 

lochc 

specified 

Grade 

had been 
to the 
specified 
Gr. Col. 

(2)X 100 
- 4 [lOO-‘- 
Gol.(3)j 

(Pit head 
co,t 

^ Av. 
Freight) 

( 2 )-( 4 ) 

Consumed 

j 

' 

’ 

consumed 

Col. 

( 7 )-i( 8 ) 

to C^ol. 5 


Tons 

0 • 

/c 

Tons 

Rs. 

1 ons 

Rs. 

i 

Rs. 

Rs. 

% 

1 

2 

3 

4 

5 

6 

7 i 

8 


10 

Scl. ‘A’ 

1,84s 

42-67 

1,295 

59.454 


1 

11,613 1 

13,770 

257383 

42-67 

Scl ‘B’ 

318,560 

ro -07 

2897416 '1,29,94,760 

29.144 

5,82,880 ' 

7,25,686 

13,0,8,566 

lO'Oy 

Grade I 

359,260 

S-21 

332,003 

1,46,14,760 

27.257 

5 , 21,154 

6,78,699 

11.99-853 

8-21 


Grade II . . | ■ • ■ • ; - - i • • ! • - 1 • ■ , . ■ . . , 

TOT.aL . -I 679-668 9'i4 622,714'2-76,68,974 56,954 ' IL15-647 14-18,155^25,33,802' 9-14 


Norc.—Based on Average pit-head Prices per ton Average Freight/Ton 




Rs. 

Rs. 

Sel. 

A 

0 

0 

M 

24-90 

Sel. 

B 

20-00 


Gr. 

I 

19*12 


Gr. 

II 

18-00 
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APPENDIX No. 7(i.) 

(Reference : Chapter III^ Para 23) 
Table ‘A’ 

Rapid quality survey in January, 1958 
BENGAL & BIHAR FIELDS 

Selected ‘A’ 


Railway 

Total 

No. of 
checks 
carried 
out 

Correct 

grade 

One grade 
lower 

Two 

grades 

lower 

More 
than two 
grades 
lower 

Average 
supplies 
per month 
(Tons) 

Central ..... 

23 

3 

5 

9 

6 

34.734 

Northern ..... 

8 

6 

I 

I 


26,253 

Eastern .... 

8 

5 


2 

I 

14,007 

Southern ..... 

5 


I 

3 

I 

18,931 

Western ..... 


. . 

, . 

. , 



North Eastern .... 

8 

7 

.. 

. . 

I 

tiC 279 

South Eastern .... 

14 

II 

I 

2 


9,581 

Total 

66 

32 

8 


9 

114,785 


One sample far every 500 tons of coal received in major sheds where samples were drawn. 

One sample for every 1739 tons on the basis of whole railway. 

Percentage 

Correct fjrade.43.48 

One grade lower . 

Two grades lower . 

More than two grades lower . 


25-76 

13-64 
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APPENDIX No. ^(b).—{contd.) 

(Reference : Chapter III, Para 23) 

TABLE B 

Rapid quality survey in January, 1958 


Selected ‘B’ 


BENGAL & BIHAR FIELDS 


Railway 

Total 
No. of 
checks 
carried 
out 

Correct 

grade 

One 

grade 

lower 

Two 

grades 

lower 

More 

than 

two 

grades 

lower 

Average 

supplies 

per 

month 

(Tons) 

Central ..... 

36 


10 

19 

2 

29,957 

Northern ..... 

30 

16 

6 

I 

7 

48,004 

Eastern ..... 

20 

7 

8 

3 

2 

45 > 55 i 

Southern .... 

31 

8 

20 

3 


53>390 

Western ..... 

22 

7 

- - 

9 

6 

53>093 

North Eastern .... 

14 

7 

2 

2 

3 

42,482 

South Eastern .... 

31 

18 

7 

5 

I 

28,985 

Total 

184 

♦68 

53 

42 

21 

301,462 


One sample for every 500 tons of coal received in major sheds where samples were drawn. 

One sample for every 1638 tons on the basis of whole Railway. 

♦Out of these 28 were better than the correct grade. 

Percentage 


Correct grade . . . . ..36-95 

One grade lower.28-82 

Two grades lower.22-82 

More than two grades lower ... . . 11-41 


IS R.B.-6 
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APPENDIX No. 'j{b).—{contd.) 
(Reference ; Chapter III, Para 23) 
Table C 

Rapid quality survey in January, 1958 
BENGAL AND BIHAR FIELDS 


Grade 1 

Railway 

Total 

No. of 
checks 
carried 
out 

Correct 1 
grade 

1 

i 

One 
grade 
lowi. r 

Two 

grades 

lower 

More 

than 

two 

grades 

lower 

Average 

supplies 

per 

month. 

(Tons) 

Central 


i8 ^ 

6 ! 

4 

8 


■ 55-399 

Northern 

. 

42 1 

1 

25 i 

7 

9 

I 

83.659 

Eastern 


46 ! 

1 

12 

II 


■ 89,324 

Southern 

. 

8 

5 i 

2 

I 


■ 43 A 79 

Western 

. 

23 

1 

4 ' 

4 

15 


; 59.-877 

North Eastern 


1 

8 

i 

3 

3 

2 


■ 33-462 

South Eastern 


43 

27 

! 

12 

2 

2 

50-299 


Total 

188 

*93 

44 

48 

3 

415,199 


One sample for every 500 tons of coal received in major sheds where samples were drawn. 
One sample for every 2208 tons on the basis of whole Railway. 

*Out of these, 51 were better than the correct grade. 


Percentage 

Correct grade.* . . . . 49-47 

One grade lower.23-41 

Two g -ades lower . 

More than two grades lower , 


I -60 






143 


APPENDIX No. 7(6).— (contd), 
(Reference : Chapter III, Para 23) 
Table D 

Rapid quality survey in January, 1958 
BENGAL AND BIHAR FIELDS 


Grade II. 


Railway 

Total 
No. of 
checks 
carried 
out 

Correct 

grade 

One 

grade 

lower 

Two 

grades 

lower 

(Unvendi¬ 

ble) 

Average 
supplies 
per month 
(Tons) 

Central. 



1 

— 


Northern ....... 

4 

2 

) 

2 


i 3 > 90 o 

Eastern ....... 

11 

8 

3 


28,772 

Southern ....... 

.. , 

/. 

.. 


.. 

Western ....... 



* ‘ 



North Eastern. 

2 



, . 

3=890 

South Eastern. 

II 

7 

4 


7=784 

Total . 

28 

* 

VC 

9 

54>346 


One sample for every 500 tons of coal received in major sheds where samples were drawn. 
One sample for every 1941 tons on the basis of whole Railway. 

*Out of these, 8 were better than the correct grade. 


Percentage 


Correct grade.67-8 

One grade lower. 32-2 

Two grades lower. . Nil. 










*44 

APPENDIX No. ’]{b).{contd.) 
(Reference : Chapter III, Para 23) 
Table E 


Rapid quality survey in January, 1958 
BENGAL AND BIHAR FIELDS 


c 

Railway 

£ 

Quantity 

and 

nominal 

grade 

ictually 

consu¬ 

med 

during 

SIX 

months 
(In thou¬ 
sands 
of 
tons) 

1 

Percen- ' 
tage 
excess 

con¬ 
sump¬ 
tion 1 

due to t 
supply 
not con¬ 
forming 1 
to grade 

i 

Quan tityj 
re- U 
quir ed 
if the 
supply 
lad been 
;o speci¬ 
fied 
grade 
(In thou- 
sa 1 
of 

tons) 

1 

Cost of < 
juantity 
in col. 

( 4 ) 

(Rs. in !( 
lakhs ) 

Quantity 

excess 

consu¬ 
med ( 
(2-4) (in ( 
thou¬ 
sands 
tons) 

Pithead 
cost of 
excess |( 
quantity 
consu¬ 
med 
(Rs. in 
lakhs.) 

Freight 

on 

quantity t 
excess 
consu- ] 
med 
(Rs. in 
lakhs) 

Total 
extra 
ixpendi- 
ture (7 ( 
plus 8) 

(Rs. in 
lakhs) 

Percen¬ 
tage 
of Col. 
'9) to Col. 
( 5 ). 

,1; 

2 

3 

4 

1 

5 

6 

7 

8 

9 

10 

Central . 

721 

14-95 

627 

249-4 

93-8 

18-6 

18-6 

37-2 

14-9 

Northern 

1031 

9-33 

943 

360-8 

88-1 

17-2 

16-5 

33-7 

9-3 

Eastern . 

1066 

6-72 

1000 

273-8 

66-4 

13-0 

5-4 

18-4 

6-7 

Southern 

693 

7-92 

642 

406-7 

50-8 

lo-i 

22-1 

32-2 

7.9 

Western 

678 

20-59 

562 

249-9 

II 5-5 

1 

22-5 

28-8 

51-3 

20-6 

N. Eastern 

547 

10-64 

494 

176-2 

1 52-6 

i 

10-4 

8-4 

18-8 

10-7 

S. Eastern 

580 

I 5-^ 

551 

! 152-3 

1 

1 

28-5 

5-5 

2-3 

7.9 

5-2 

Total 

5=316 

10-3 

4 > 8 i 9 

1 

i 1,869-1 

1 

1 

495-7 

1 97*3 

j 102 -1 

199-5 

1 

10-7 


Estimated extra expenditure annually 2 x Col. (9)=Rs. 399 lakhs. 

_phe above table includes coal consumption on non-loco_ boilers which is roughly 10%^ the total 

consumption, Thermal efficiency in non-loco boilers is soniewhat higher and this will cause a difference m 
increased consumption of coal by about 0-7% which is insignificant. 
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APPENDIX No. 7 (b) (Contd.) 
(Reference Chapter III, Para 23) 
CENTRAL RAILWAY 

Rapid Quality Survey in January 1958 
Details of Analysis 
BENGAL AND BIHAR FIELDS 


(Statement 1) 


No. of 


No. of samples conforming with 


i Average increased consump- 


1 

samples | 
analysed 

Sel. A 1 

1 

Sel. B j 

1 

I 

1 

Gr. I ; 

Gr. II 1 

Gr. Ill j 
A & 

III B 

Un¬ 

vendible 

tion as against loo tons ot 
specified grade 

Specified Grade Sel. A . 

Increase in consumption 
over specified grade. 

23 

3 

5 

3 - 95 % 

9 

11-28% 

5 

25-45% 

I 

42-67% 


"1 (3x100 +5X103-95+9X 

1 111-28+5x125-45 + 1 X 

^ I 42 - 67)+23 

J =112-66 

Specified Grade Sel. B 

Increase in consumption 
over specified grade. 

36 


5 

10 

7 - 33 % 

19 

21-5% 

2 

38.72 

. . 

\(5X 100+10x107-33+19 

1 XI 2 I- 5 + 2 XI 38 - 72)-^36 

=115-26 

Specified grade Gr. I 

Increase in consumption 
over specified grade 

•18 

•• 

-- 7 - 33 % 

4 

4 

14-17% 

8 

31-39% 


\ (2X92-67+4X100+4X 

j 114-17+8x131-39)4-18 

V =116-29 

Specified Grade Gr. 11 

Nil 

•• 


-- 

1 

1 



I 

Increase in consumption 
over specified grade. 

, 

i 

_ 

• • 

• * 


i .. 

1 

i 


} 


Note : Relative percentage increases in coal consumption due to fall in grade are derived from 
Graph V. Chapter III. 

ADDITIONAL EXPENDITURES (<S MONTHS) BASED ON RAPID QUALITY SURVEY IN JANUARY 1958 


Specifi-d grades 

Quantity of 
specified 
grade 
actually 
consumed 
(Average 
for 6 
months) 

Percentage 
excess I 
consump-i 
tion due' 
to 

supply 

not 

conform¬ 
ing to the 
specified 
grade 

Quantity 
reqd. if ' 
the sup¬ 
ply had 
been to 
the 

specified 
grade 
Col. (2) X 
lOO-i- 

(100+ 
Col. 3) 

Cost of 
quan tit 
in 

Col. (4) 
(Pithead 
cost 
plus 
Average 
freight) 

Quantity 
excess 
consumed 
Col. (2) 
-( 4 ) 

Pithead ! 
cost of 
exce's 
quantity 
consumed 

Freight 

op 

quantity 

excess 

consumed 

Total 
extra 
expendi¬ 
ture 
Col. (7) 
+ C0I. (8) 

1 

Percentage 

of 

Col. (9) to 
Col. (5) 


(Tons) 

% 

(Tons) 

(Rs.) 

''Tons) 

(Rs.) 

(Rs.) 

(Rs.) 

% 

I 

i 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sel. A 

208,406 

12-66 

184,987 

75,65,960 

1 

23.419 

4,91,799 

4,66,038 

9,57,837 

12-66 

Sel. B. 

I 79 , 74 « 

15-26 

155 ,943 

62 ,22,130 

23,797 

4 , 75,940 

4 j 73 j 56 o 

949,500 

i 15-26 

Gr. I 

332,398 

16-29 

285,835 

1,11,53,300 

46,563 

8,90,285 

9,26,604 

18,16,889 

16-20 

Gr. 11 









-- 

Total . 

720,544 

14-95 

626,765 

j 2 , 49 , 4 i 5390 

93,779 

I85583O24 

1 

18,66,202 

1 

37,24,226 

! 

14-95 


Note : Based on Average Pithead Price per ton 

Sel A. . • . • • 

Sel. B. . • • ■ • 

Gr. I 4 . • • * 

Gr. II 4 4 4 4 4 


RS4 

21’00 
20-00 
19*12 
I8*00 


Average freight per ton 

Rs. 

19-9 






Statement II 
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APPENDIX No. 7 (b) {Contd.) 

(Reference : Chapter III, Para 23) 

EASTERN RAILWAY 

Rapid Quality Survey in January 1958 

Details of Analysis 

BENGAL AND BIHAR FIELDS 

No. of Samples conforming with Average increased consump- 

_______tion as against too tons of 

anaiysed Sel. A Sc). B Gr. I Gr. II Gr. Ill- : Unven- specified grade 

^ A&III , dibit- 

■ . , B ! 


i No.of 
samples 


Specified grade Si,;!. A 


Increase in consumption 
over specified grade 

Specified grade Sfl. B 


Increase in consumption : 
over specified grade 

Specified grade C ir. I ■ | 

Increase in consumption 
over specified jrade 

Specified grade Gr. II ■ 1 

Increase in consumption 
over specified grade 


11-28% 25-45% 


'1 (5 X ioo-f-2X III ■28-f I X 
j i25-45)-y8=io6oo 


I 


J 


5 ■ 


— 3 - 95 % 
46 i 7 1 


7 - 33 % ' 21-5% ! 3 S- 72 % 
8 8 : 12 1 


-It- 28 %I— 7 - 33 % 


-14 •17%! 


' i 

14-17% 131-39% 
si 3 ' 3 

|i7-22% 


(2x96-05-1-5 X ioo-t-8x 
i 07 - 33 + 3 Xi 2 i- 5 -f- 2 x 
138 ■ 72) 4-20= 109 - 63 


'1 (7 >;88-72 + 8x92-67-f 
1 - 8 x IOO-1-I2X II4•I7 + 
j il:<l3l-39)-b46==lo8-2 

',1 (5 X 85 • 83 -1-3X100-1- 3 X 
j- ii7-22)-^ii = 98-26 


Note:—Relative percentage increases in coal consumption due to fall in grade are derived from Graph V, Chapter III. 


ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN JANUARY, 1958 


Specified grade 


Quantity Percentage Quantity Cost of i Quantity Pithead 

of I excess required quantity j’ excess cost 

specified consump- if the in Col. consumed of 

grade tion due to supply (4) . Cols. (2) I excess 

had I (Pithead —(4) ‘ quantity 

been to j cost-P 


actually | supply 
consumed ' not 


consumed 


Freight Total 

on extra 

quantity expendi- 
excess turc 

consumed Cols. (7) 

+ ( 8 ) 


I Percentage 
of 

Col. (9) 
to Col. (5) 


i 

! 

1 

during 

6 

months 

Tons 

conforming 
to the 
specified 
grade 

0/ 

/o 

the ' 

specified 
grade 1 

Col- (2) 

X100 , 

-f-[ioo ^ ; 

Col. (3)] j 

1 

Tons 

freight) 

• i 
! 

Rs. 

Tons 

i 

Rs. 

Rs. 

Rs. 

% 

I 

2 

3 

4 i 


6 

7 


9 

10 

Scl. A 

84,040 

6-00 

79,283 

23,07,135 

4,757 

99,897 

' 38,532 

1,38,429 

i 

6 -00 

Sel. B 

273,306 

9-63 

249,298 

70,05,290 

24,008 

j 4,80,160 

1,94,465 

6,74,625 

9-63 

Gr. I . . 

535,942 

8-21 

495,280 

0 

0 

M 

00 

40,662 

7 , 77,457 

3,29,362 

11,06,819 

8-21 

Gr. II 

172,634 

— 1-74 

175,691 

45,85,540 

—3,057 

—55,026 

i 

—24,762 

1 —79,788 

- 1-74 

Total 

1,065,922 

6-72 

9995552 

1 

2,73,79,465 

66,370 

j 13,02,488 

5 , 37,597 18,40,085 

1 6-72 


Note :—Based on Average Pithead price per ton. 


Average freight/ton 




Rs. 

Sel. 

A . 

21-00 

Sel. 

B. 

20-00 

Gr. 

I 

19-12 

Gr. 

II 

. l8-00 


8-10 
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APPENDIX No. 7 (b) {Contd.) 
(Reference: Chapter HR Para 23) 
NORTHERN RAILWAY 


{Statement III) 


Rapid Quality Survey in January 1958 
Details oe Analysis 
BENGAL AND BIHAR FIELDS 


No. of 1 
samples 

ianalysed ■ 

1 

' 1 

1 

No. of Samples conforming with 


Average increased consiL’.np-. 
tion as against 100 tons of 
specified grade. 

Sel. A Sel.B 

' ■' 

Gr. I ! Gr.II 

Gr. III- 
A 

and 

I III-B 1 

Unven¬ 
dible 1 

Specified Grade Sel. ‘ A ’ 

1 

i 8 

! 

6 , I , 

I 

! 1 

1 1 

.. A 

IJ 

^ (6 X 1007-1 X 103 -954- I 

III-28)-; ,S= loi-90 

Increase in consumption 
over specified grade 

1 

• • i 3-95% ' 

1 ' 

i ! 

11-28%' 

i 

1 

1 


Specified Grade Scl. ‘ B’ 

Increase in consumption 
over specified grade. 

1 30 ! 

i 

8 i 8 ’ 

— 3 - 95 %' i 

1 

6 , I 

7-33% 1 21-50^ 

i 

i 4 

1 38-72% 

1 

3 n 

100 

1 8 X 96 - 05 4 8 X 100+6 X 
107-33+1x121-5 + 4 
^ X 138-72+3 X200 + 30 
116-29 

Specified Grade Gr. I . 

Increase in consumption 
over specified Grade 

1 

t -' ■ 42 1 

Q ; • » 

2 12 

-n-28% — 7 - 33 %' 

II . 7 ' 9 

i 4 -i 7 %; 3 i- 39 % 

r ^ j 

100 j 

i (2 X 88-72+12 V 92-67 + 
i II X 100 + 7 >: 114-17 + 
r- 9X 131-39+I-•,200) + 
42-^108-84 


Specified Grade Gr. II 

Increase in consumption 
over specified grade j 


'-14-17% 


'17-22% 


3 (1x85-83 +IX 100+2>. 
yiij-: 


iJ 


■22) -1-4=105-07) 


Note .—Relative percentage increases in coal consumption due to fail in grade arc derived from Graph V Chapter III 
ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN JANUARY 1958 


Specified 

Grade 


Quantity 

of 

specified 
grade 
actually 
consumed 
(Average 
. for 
six 

'months) 


Percentage Quantity 
excess required 

consump- if the 
tion supply 
due to had 

i supply i been to 

I not the 

confor- ispecified 
i ming grade 

1 to the i Col.(2) 

; specified x loo-;- 


Cost Quantity 

of excess 

quantity consumed 
in Col, Cols. 


: (4) 

(Pithead 
I cost 
; plus 
i freight) 


( 2 )-( 4 ) 


Pithead cost Freight Total Percentage 
of excess on extra of Col. (9) 

quantity quantity expen- to. Col (5) ' 
consumed excess diturc 

^ consumed Col.(7) + 

; Col.(8) 





grade 

(100 

I i 











plus 

1 ; 











Col. 3) 

! i 


' 







Tons 

/o 

Tons 

i Rs. ' 

1 1 

1_ 

Tons 

[ Rs. 

1 

Rs. 

Rs. 



I 

2 

3 

4 

: 5 : 

6 

: 7 

8 

9 

10 


Sel. 

‘ A ’ 

157,520 

1-90 

154.583 

! 1 
j 61,36,940 1 

2,937 

1 

61,677 

54,922 

1,16,599 

1 

90 

Sel, 

-B- . , 

288,024 

16-29 

247,677 

1 95,85,110 j 

40,347 

- 8,06,940 

7,54,489 

15,61,429 

16 

29 

Gr. 

I 

501,952 

8-84 

461,183 

1,74.41.9.50 

40,769 

7,79,503 

7,62,380 

15,41,883 

8 

84 

Gr. 

II . . 

83,402 

5 07 

79.378 

! 29,13,160 

4,024 

72,432 

75,249 

1,47,681 

5 

07 


Total 

1,030,898 

9-33 

942,821 

3,60,77,160 

88,077 

17,20,552 

16,47,040 

33,67,592 

9 

33 


Note .—Based on Average Pithead prices per ton 


Average freight/ton 



Rs. 

Rs. 

Sel. A 

21-00 


Se.l. B 

20-00 

iS-70 

Gr. I 

19*12 


Grade II 

18'00 
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APPENDIX No. 7(b)—contd. 
(Reference Chapter III, Para 23 
NORTH EASTERN RAILWAY 

Rapid quality survey in Ganuary 1958 

Details of Analysis 

BENGAL AND BIHAR FIELDS 


{Statement IV) 


*No.of I No. of Samples conforming with 
J samples ! 
analysed 


Specified grade Sel. A 

Increase in consumption 
over specified grade 

Specified grade Sel. B 

Increase in consumption 
over specified grade 


Specified grade Gr, I 

Increase in consumptioi 
over specified grade 

Specified grade Gr. 11 j 

Increase in consumption I 
over specified grade ; 


14 


Sel.A 

Sel. B 

Gr. I 

Gr. II 

Gr.III-A 

and 

III-B 

Unven¬ 

dible 

7 


-- 


I ! .. 

1 

-- 


.. 

** 

42*67% 

4 

3 

2 

2 

3' .. 

—3-95% 


7-33% 

21-5% 

38-72% 

! 


•• 

3 

3 

2 




•. 

14-17% 

31-39% 

.. 


■■ 

-- 

2 





•• 

• • 

■■ 



Average increased consumptio 
as against too tons of specified 
grade 


(7 X 100 4-1 X 142 • 67) 8 

= 105-33 


5 (4X 96-05+3 X 100+2 X 
I 07 - 33 + 2 X I 2 I -5 + 3 X 
I38-72)-xi4 
= 111-29 

T (3X IOO+3X 114-17+2X 

X131-39)4-8 
J =113-16 

') (2X 100)-^-2 
= too 


^ote .—Relative percentage increases in coal consumption due to fall in grade are derived from Graph V, Chapter III 


additional expenditure (6 MONTHS BASED ON RAPID QUALITY SURVEY IN JANUARY 1958 


Specified 

grade 

Quantity 

of 

specified 
grade 
actually 
consumed 
(Average 
for 6 
months) 

Percentage 
excess 
consump¬ 
tion 
due to 
supply 
not 
confor¬ 
ming 
to the 
specified 
grade 

Quantity 
required 
if the 
supply 
had been 
to the 
specified 
grade 
Col.(2) X 
1004- 
100 + 
C0I.3) 

Cost 

of 

Quantity 
in Col. 

4 

(Pithead 

cost+ 

Freight) 

Quantity 

excess 

con¬ 

sumed 

Col.(2)— 

(4) 

Pithead 
cost of 
excess 
quantity 
consumed 

Freight 
on quan¬ 
tity 
excess 
consumed 

1 Total 
' extra 
expen¬ 
diture Col. 

(7) + (8) 

Percentage 

of 

Col. (9) 
to 

Col. (5) 


(Tons) 

% 

Tons 

Rs, 

Tons 

Rs. 

Rs. 

Rs. 

% 

I 

2 

3 

■ 

5 

6 

7 

8 

9 

10 

Sel. A 

67,672 

5-33 

64,247 

23.73>93o 

3.425 

71,925 

54,629 

1,26,554 

5*33 

Sel. B 

254,892 

11-29 

229,034 

82,33,780 

25,858 

5.17,160 

4.12,435 

9.29,595 

IT -29 

Grade I 

200,772 

13-16 

177423 

62,22,230 

23.349 

4.46,433 

3.72,417 

8,18,850 

13*16 

Grade II 

23,342 

° 

23>342 

7,92,461 



-• 


0 

Total . 

546,678 

10-64 

494,046 

1,76,22,401 

52,632 

10,35,518 

8,39,481 

18,74.999 

10-64 


Note .—Based on average pithead prices per ton. Average freight per^ton 



Rs. 

Rs. 

SeU A 

21-00 

t5-95 

Sel. B 

20-00 


Gr. I 

19-12 


Gr. II 

i8-oo 
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APPENDIX No. 7 (b) —contd. 
(Reference Chapter III, Para 23) 
SOUTH EASTERN RAILWAY 

Rapid quality survey in January 1958 

Details of Analysis 

BENGAL AND BIHAR FIELDS 


(Statement V) 



No. of 
samples 
analysed 

Number of samples conforming with 

Average increased consump¬ 
tion as against loo tons of 
specified grade 


Sel. A 

Sel. B 

Gr. I 

Gr II 

Gr. IIIA 
& 

IIIB 

Un¬ 

vendible 



Specified grade Sel. A 

14 

II 

I 





'1 (l I X 100 -h I X 103-95 + 

1 2 X 111-28)-:-14=101-89 

Increase in consumption 
over specified grade. 



3-95% 

0^ 

00 




1 

J 

Specified grade Sel. B 

Increase in consumption 
over specified grade 

31 

8 

—3-95% 

10 

’ * 

7 

7-33% 

5 

21 5 yo 

I 

38 * 72 % 


i 96 • 05 -f 10 X 1004-7 X 

07-334-5x121-54-1 
. I38-72) = 3i = I05-35 

J 

Specified grade Gr. I 

Increase in consumption 
over specified grade . 

43 

7 

-11-28% 

12 

--7-33% 

8 

12 

M*I77o 

2 

31-39% 

2 

100 % 

T (7x88-72-1-12x92-671- 

1 XI00-1-I2X 114 - 174-2 

> XI3i-394-2x 200)-^43 
= io6-i8 

Specified grade Gr. II . 

Increase in consumption 
over specified grade . 

II 


2 

— 21 - 5 % 


5 

■■ 

4 

17-22% 

.. 

(2X78-S4-5X I004-4X 
I-22'I-7-II = I02-35 

_ 


Note .—Relative percentage increases in coal consumption due to fall in grade are derived from Graph V, Chapter III 


ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN JANUARY 1958 


Specified 

Grade 

i 

1 

1 

i 

Quantity j 
of 

'Specified 
grade 
actually 
consumed 
(average 
for 6 
months) 

Percentage j 
excess 1 
consump- i 
tion 1 

due to i 
supply 
not 

conform¬ 
ing to 
the 

1 specified 
grade 

Quantity 
required 
if the 
supply 
had been 
to the 
specified 
grade 

col. 2 X 100 

(1004- 
col. 3) 

! ; 

Cost of 
quantity 
in C0I.4 
(Pithead 
cost-j- 
Feright) 

Quantity 
excess 
consumed 
Cols. (2) 
-( 4 ) 

Pithead 

1 cost 
of excess 
quantity 
consumed 

, 1 

Freight j 
on 

quantity 

excess 

consumed 

Total 
extra 
expendi- 
diture . 
cols. (7) 

Percentage 

of 

col. (9) to 
col. (5) 

1 

1 

1 


(Tons) 

% 

(Tons) 

(Rs.) 

1 

(Tons) 

(Rs.) 

(Rs.) 

CRs.) 

B[ 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Sel. A 

1 

57,486 

1-89 

56,420 

16,44,643 

1,066 

22,386 

8,688 

31,074 

1-89 

Sel. B 

1733910 

5-35 

165,078 

46,46,960 

8,832 

1,76,640 

71,981 

2,48,621 

5-35 

Grade I 

301,796 

j 6-18 

284,230 

77,50,970 

17,566 

3,35,862 

1,43,163 

4,79,025 

6-iS 

Grade II . 

46,706 

2-35 

45,634 

11,93,330 

1,072 

19,296 

8,737 

28,033 

2-3S 

Total 

1 

579,898 j 

5 -i 6 , 

{ 551,362 

1,52,35,903 

28,536 

1 5,54,184 

1 

2,32,569 

7 , 86,753 

5-16 


Note .—Based on average pit-head prices, per ton 

Average freight/ton. 



Rs. 

Rs. 

Sel. A 

21*00 


Sel. B 

20*00 

8*r5 

Gr. I 

19*12 


Gr. II 

18*00 



18 R. B. 7. 
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APPENDIX No. 'j{h)—Contd. 
(Reference : Chapter III, Para 23) 
SOUTHERN RAILWAY 

Rapid quality survey in January 1958 

Details of Analysis 


BENGAL & BIHAR FIELDS 




No. of 

samples 

analysed 

No. of samples conforming with 


Average increased 



Sel. A i 

! 

Sel. B I 

Gr. I 

Gr. II j 

1 

1 

Gr.IIIA 

&IIIB 

Un- j 

vendible 

nst too tons of 
specified grade 

Specified Grade Sel. ‘A’ 

Increase in consumption 
specified grade. 

over 

5 

1 

• • 

I 1 

3 - 95 % 

1 

3 

11-28% 

i 

I i 

25' 45 % 

. . I 

i 

[ 

■ 1 
J 

(I X 103-95 + 3 X 
m-zS + ix 125-45) 
X5 =112-65 

Specified Grade Sel. ‘H’ 

Increase in consuription 
specified grade. 

over 

31 

I 

-“ 3 * 95 % 

7 

20 

17 * 33 % 

3 

21 - 5 % 

•• 

.. 1 

(tX96-05 + 7x too 
' +20X 107-33 + 3 X 
!i2l-5)-^-3i = io6.68 

Specified Grade Gr. I . 

Increase in consumption 
specified grade. 

over 

8 



5 

2 

14*17% ' 

I 1 

31 * 39 %' 

1 

.. 1 

(SXI00 + 2XII4-17 

+ i X i 3 i- 39 )--r 8 

= 107-47 

1 

Specified Grade Gr. 11 . 

. 

Nil 

1 

•• 


• • 


■■ 1 


Increase in consumption 
specified grade. 

over 

•• 

•• 

•• 

• • 

1 

1 


.. J 



Mote ;—Relative percentage increases in coal consumption due to fall in grade are derived from Graph V, Chapter III. 


ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN JANUARY 1958 - 


Specified grade 

Quantity 

of 

specified 

grade 

Per¬ 
centage 
excess 
consump¬ 
tion 
due to 
supply 
not 
confor¬ 
ming 
to 

specified 

grade 

Quantity 
required 
if the 
supply 

Cost of , 
quantity j 
in Col. 4 1 
(Pithead 

1 Quantity 
excess 
consumed 
Col. 
( 2 )-( 4 ) 

1 Pithea d 
cost of 
excess 
quantity 
consumed 

' i 

1 

Freight 

on 

quantity 

excess 

consumed 

Total 
extra 
expen¬ 
diture 
Col. (7) 
+ (8) 

1 

Per¬ 
centage 
of Col, 9 

1 to Col. 5 


actually 

consumed 

(Average 

for 

6 months) 

had been 
to the 
specified 
grade 
Col. (2) 

X loox- 
(100 + 
Col. 3) 

cost plus 
freight) 

i 


Tons 

% I 

1 

Tons 

Rs. 

Tons 

Rs. 

Rs. 

Rs. 

% 

(I) 

(2) 

' j 

(3) 

1 

( 4 ) 

( 5 ) 

(6) 

(7) 

! 

(8) 

( 9 ) 

(to) 

Sel. ‘A’ . 

i 

113,586! 

12*65 

100,831 

65,03,600 

1 

1 12,755 

2,67,855 

5,54,843 

8,22,6 98- 

12-65 

Sel. ‘B’ . . 1 

1 

320,342; 

6*68 

300,283 

1,90,67,970 

' 20,059 

4,01,180 

8,72,567 

I 2 , 73 , 747 j 

6-68 

Gr. I . 

I 259,072 

7*47 

241,064 j 

1,50,95,500 

i8,oo8 

3,44,313 

7,83,348 

iIj27,66iI 

I 

7-47 

Gr. II . 

! Nil 

i 

1 




! 

1 

1 


Total • 

1 693,000 

7*92 

1 

642,178 

4,06,67,-070 

50,822! 

io,I3,mS: 

1 

22,io,758| 

32,24,106 

7 92 


Note :— Biased on average pit-head prices Average freight/Ton 

Per Ton. 



Rs. 

Rs. 

Sel ‘A’ 

, . 21*00 


Sel ‘B’ 

. . 20*00 

43-50 

Gr. I . 

19*12 


Gr. II 

. • 18*00 
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Appendix No. 7 (h)—concid. 
(Reference : Chapter III, Para 23) 

WESTERN RAILWAY 

Rapid Quality survey in January 1958 

Details of analysis 


BENGAL AND BfflAR FIELDS 

{Statement VII) 



No. of 
samples 
analysed 

No. of Sam pies Conforming with 


/ 

Average increased 
consumption as 

against 100 tons of 
specified grade 


Sel. A 

Sel. B 

1 

Gr. I 

; Gr. iLGr.IIIA- 
i &inB 

^ i 

1 Un- 
1 vendible 

i 

Specified Grade Sel. A 

Nil 

1 

i 


1 

! 


Increase in consumption over 
specified Grade 

Specified Grade Sel. B 

Increase in consumption over 
Specified Grade 

1 

1 

1 22 

1 

i 

1 •• ] 

1 5 1 

— 3 ' 95 %! 

i 



".I " 

21-5% 38-72% 

1 


1 (5x96-05 + 2x100+ 
;-9X 121-5 + 6x138-72 
J x^22--- 118-46 

Specified Grade Gr. I 

Increase in consumption over 
Specified Grade 

23 

! •• 

1 1 

-II' 28 %; 

•• i 

3 

1 

i 

4 : 15 

14-17% .31-39% 

i 


T (IX88-72 + 3X 100+ 

!^4x 115-17+15 X 

J I 3 I- 39 ) + 23 ^I 22-45 

Specified Gr. II 

Nil 

■■ i 

•. 1 

. . 

.. ! 

. . 


Increase in consumption over 
Specified Grade. 

i 

i 

’ * 1 


i 

1 “ 

1 

.. 1 .. 




Note :—Relative percentage increases in coal consumption due to fall in grade are derived from the Graph V, Chapter III. 


ADDITIONAL EXPENDITURE (6 MONTHS) BASED ON RAPID QUALITY SURVEY IN JANUARY, 1958. 


Specified Grade 

1 

Quantitv 

of 

specified 
grade 
actually 
consumed 
(Average 
for 6 
months) 

Per¬ 
centage 
excess , 
consum- ! 
ption 
due to 
supply not 
confor¬ 
ming 
to the 
■ specified 
grade 

Quantity 
required 
if the 
supply 
had been ; 

to the 
specified 
grade 
Col. 2 

X too -+ 
(100 + 
col.3) 

Cost of 
quantity 1 
in Col. (4); 
(Pithead 1 
c^st + 
avergae 
freight) 

Quantity 
excess 
consumed 
CoL. ( 2) 

-(4) 

Pithead 
Cost of 
excess 
quantity 
consumed 

j 

Freight , 
on 

quantity! 
excess | 
consumed 

T otal 
extra 
expendi¬ 
ture i 

cols.(7) + 
(8) 

Percentage 
of col. (9) 
+ col. (5) 

1 


Tons 

1 

% 

Tons 

Rs. 

Tons 

1 .. , , 

Rs. 

Rs. 

Rs. 

% 

(i) 

(2) 

( 3 ) 

( 4 ) 

(5) 

(6) 

(7) 

(8) 

( 9 ) 

(10) 

Sel. A . 








j 


Sel. B . 

318,560 

18-46 

268,918 

1,20,74,400 

49,642 

9,92,840 

12,36,090 

22,28,930 

18-46 

Gr. I . 

359,260 

22-45 

293,393 

1,29,15,200 

65,867 

12,59,380 

16,40,090 

28,99,470 

22-45 

Gr. 11 . 










ToT/M. . 

677,820 

20-59 

562,311 

2,49,89,600 

115,509 

22,52,220 

28,76,180 

51,28,400 

20-59 

1 


Note : Based on Average Pithead Prices Per Ton Average freight per ton 






Rs. 

Rs. 

Sel. A 

• 

• 

• 

21-00 

24-90 

Sel. B . 

- 

• 

. 

. 20-00 


Gr. I . 


• 

, 

19-12 


Gr. II . 


• 

• 

. 18-00 
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APPENDIX No. 7(c) 

(Reference : Chapter III, Para 25) 

Table A 

Rapid Quality survey in September, 1957 

OUTLYING FIELDS 

UNGRADED (OUTLYING FIELDS) WITH GRADE I TAKEN AS STANDARD COAL 


! 

Railwat 

1 

1 Total 
No. of 
checks 
carried 
out 

! ! 

Correct 

grade 

One 

' grade 

i lower 

1 

1 

Two 

grades 

lower 

More 
than two 
grades 
lower 

i 

Average 

1 supplies 
Iper mont 

[ (Tons) 

Central .... 


• 

56 

2 

3 

42 

i 

9 

140,504 

Southern 

• 

• 

23 

15 

6 

2 


■ 61,263 

Western 

• 

• 

22 

19 

3 

j 



■ 47,678 

South-Eastern 

• 

• 

36 

12 ] 

1 

10 ; 

14 


' 52,756 

Total . 

• 

i 

137 

00 

1 

22 j 

1 

1 

CO 1 

1 

1 

9 

302,201 


One sample for every 500 tons of coal received in major sheds where samples were drawn. 

One sample for every 2206 tons on the basis of whole railway. 

Out oL"! these, 26 were better than the correct grade. 

Percentage 


Correct grade... . . . 35'04 

One grade lower .. . . . 16-05 

Two grades lower . . . . ...... . . . . 42'34 

More than two grades lower ............ 6*57 


Table B 

Rapid Quality Survey in January, 1958 

OUTLYING FIELDS 

UNGIU^ DED (OUTLYING FIELDS) WITH GRADE I TAKEN AS STANDARD COAL 


Raiiway 

1 

1 Total 
; No. of : 
checks 
carried 
out 

Correct 

grade 

i 

1 

One 

grade 

lower 

Two 
grades 
, lower 

I 

More 
than two 
; grades 
low er 

1 

Average 
supplies 
per mont 

(Tons) 

Central . 

17 

j 

! 6 

! 

! II 


140,504 

1 

Southern 

27 

1 16 

1 

! 9 

2 ■ 

1 

61,263 

Western ..... 

3 

I 

2 


i 

1 

47,678 

South-Eastern .... 

38 ! 

i 1 

14 j 

1 

4 

i8 

2 

52,750 

Total 

i 

85 

I 

*31 1 

1 

21 

i 

31 j 

/ 

2 

1 

302,20 


One sample for every 500 tons of coal received in major sheds where samples were drawn. 
One sample for every 3555 tons on the basis of whole railway. 

*Out of these, 20 were better than the correct grade. 


Percentage 


Correct grade .... 

• 

• 

• 

• 

• 

• • 


36-47 

One grade lover 

. 

• 

• 

• 

• ' 

• • 

• . . 

24-70 

Two grades lower 

• « 

• 

• 

• 

• 

• 

• 

36-47 

More than two grades lower 

. 

• 

• 

• 

• 

• 

. 

2-36 
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APPENDIX No. ’j{c)—Concld. 
(Reference:—Chapter III, para 25) 
Rapid Quality survey in September, 1957 
Details of Analysis 
OUTLYING FIELDS 

[[Statement I) 



No. of 
samples 
analy¬ 
sed 


No. of samples conforming with 


t 

Average increased consump¬ 
tion as against 100 tons of 
specified grade 

1 

Sel.‘A’ 

i 

J Sel/B’ 1 

t 1 

i 

1 

1 

' i 

Grade 1 

I 1 

1 

1 

Grade 

II 

;Gr. Ill- ' 
! A & 

1 III-B 

i 

i 

Unven- I 
dible 

1 

1 . . 

I j 

1 

1 

2 

j 3 

1 

i ^ 

i 

5 

1 

6 

1 

1 

7 

8 

9 

1 

Ungraded (Chanda) . 

36 


CENTRAL RAILWAY 

i .. ; 2 1 2 ( 24 1 

8 1 

'1 (2 X I00-I-2 X 114-17+24X 

Increase in consumption 


1 

1 

1 

1 

1 

1 1 

! 

14-17% 

31-39% 

100% 

j 131-39+8x200)4-36= 

> 143-94 

over speefied grade. 


i 


1 


1 

i 

J 

Ungraded (Deccan) . 

16 

1 


.. 


15 

1 

I 

*1 (lsXi3i-39 + ixioo) = i6 

Increase in consumption 






f3i-39% 

100% 

j- =129-43 

ovc specified grade 








(IX114-17 +3x131-39)4-4 

Ungraded (C.I.C.) 

4 


. , 


I 

3 


Increase in consumption 
Over specified grade. 


1 


i 

1 

I4*X7% 

31-39% 

1 

1 

1 

1 

= 127-09 


Ungraded (C.I.C.) . 

Increase in consumption 
over specified grade 

Ungraded (Talcher) . 

Increase in consumption 
over specified grade. 

Ungraded (Singareni) 

Increase in consumption 
over specified grade. 


5 ! 


SOUTHERN RAILWAY 

I ! 4 

I 

• ■ T4-I7% 


6 5 

j—11-28 

1 

12 


2 

-7-33% 


14-177 


31-39% 


(l X 100+4 X 114-17) 4-5 = 
>■ ni-34 


(5X88-72 + 1 X too) 4-6 = 
90-6 




(2x92-67 ' 6 X 100 + 2 X 
ii4-I7-42Xi3i-39) + i2 

= 106-37 


WESTERN RAILWAY 


Ungraded (C.I.C.) . 


" 1 

6 

7 

3 ^ 


Increase in consumption 
over specified grade. 

■ 22 1 

|-II-28% 

—7-33% 


14-17% 



SOUTH EASTERN RAILWAY 


Ungraded (C.I.C.) . . i 

16 

1 

2 1 

5 

1 ^ 

Increase in consumption 
over specified grade. 


-11-28% 

—7-33% 

*' 

1 

1 

14-17% |3f39% 

Ungraded (Talcher) . 

4 

3 

I ! 

1 


Increase in consumption 
over specified grade. 


-11-28% 

—7-33% 


1 

1 

Ungraded (Pench) . 

16 

•• 

•• 

•• 

6 1 10 

Increase in consumption j 
over specifed grade. 

1 




14-17% {31-93% 

1 


(6x88-72 : 6X92-67+7X 
100+3 X114 -17) 4- 22= 
90-86 


1 ( 1 X 88 - 72 + 2 X 92 - 67 + 5 X 

X 100+4x114-17+4X 
i3i-39)-m6=I09-77 


i ( 3 x 88-72 +1X92-67)4-4= 

I 89-71 


} (6 xii 4-17 + ioxi 3 i- 39 ) + F 
= 124-93 


Note :—i. Specified grade of coal from outlying fields is taken as Grade I. 

2. Relative percentage increases in coal consumption due to fall in grade are derived from Graph V, Chap¬ 
ter III. 
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APPENDIX No. 7 ic)--Concld. 
(Reference Chapter III, Para 25) 

Rapid Quality Survey in January, 1958 

DETAILS OF ANALYSIS 

OUTLYING FIELDS 

{Statement II) 


No. of samples conforming with 



No. of 
samples 
analy¬ 
sed 

Sel.‘A’ 

i Sel.‘B’ 

! 

i_ 

Grade 

i I 

Grade 

! II 

i 

Gr. III- 
A & 
III-B 

Unven¬ 

dible 

i 

Average increased consumption 
as against too tons of specified 

I grade 

I 

2 

3 

■ 

i 

1 5 

1 

6 

7 

1 S 

1 

9 




i 1 

CENTRAL RAILWAY 




Ungraded (Singareni; 

Increase in consumption 
over specified grade. 

II 


• • 

• • 

! 4 

74-17% 

i 

7 

31-39% 


1 (4X114-17 + 7x131-39)“ 

J 11 = 125-13 

Ungraded (C.I.C.) 

Increase in consumption 
over specified grade. 

4 


* * 

• • 

. I 

14*17% 

3 

31-39% 1 


1 

y (1x114-17+3x131-39)+ 

J 4=-i27-09 

Ungraded (Chanda) . 

Increase in const mption 
over specified grade. 

2 

1 




I 

14'17% 

[ 

I 

31*39% 


1 

> (1x114-17 + 1x131-39)-!- 
] 2 = 122-78 




1 

SOUT 

f 1 

HREN RAILWAY 

i 




Ungraded (C.I.C.) • 

Increase in consumption 
over specified gride. 

5 

2 

—11*28% 

I 

—7-33% 

2 

1 

1 ! 

1 


> (2x88-72 + 1 X92-67+2X 
j ioo)-!- 5 = 94-02 

Ungraded (Talcher l . 

Increase in consumption 
over specified giade. 

Ungraded (Singareni) 

8 

5 i 

— II' 28 %, 

I 

—7-33% 

I 

I 

14*17% 

1 


■) (5x88-72 + 1x92-67+1 
loo + i xii4-i7)-!-8= 
93-81 

1 (I X92-67+3XIOO + 8X 

H 

« . 

I 

3 

8 

2 


Increase in consumption 
over specified grade. 



-7-33% 

• • 

14-17% 

31-39% 


y I]4 -i 7+2 Xi 3I-39)+I4 
-H2-o6 


1 


WESTERN RAILWAY 




Ungraded (C.I.C.) • 

Increase in consumption 
over specified grade. 

3 

• • 

* * 

I ' 

i 

14-17% 

i 

• ' 


> (ixioo + 2Xii4*I7)-^3 = 

109-45 




SOUTEI EASTERN RAILWAY 



Ungraded (C.I.C. ) . 

Increase in consumption 
over specified grade. 

20 

1 

—11*28% 

} 

5 j 

—7-33% 

4 

4 

14-17%; 

i 

6 

31-39% 

i. 

■) (I X88-72+5X92-67+4X 

IOO+4XII4-I7 + 6X 
j i3I-39)+20=I09-85 

Ungraded (Talcher)U 

Increase in consumption 
over specified grade. 

4 

4 

—11*28% 

* * 

•• 

•• 

•• 

•• 

j- (4X88‘72)-h4=88'72 

Ungraded (Penci l) . 

Increase in consumption 
over specified grade. 

14 

1 




i' 

1 

12 

31-39% ! 

2 r 

100 % 1 

> (i2xi3i-39+2X2oo)-;-i4 

= 141-19 


Note. —i. Specified grade of coal from outlying fields is taken as Grade I. 

2. Relative percentage increases in coal consumption due no fall in grade are derived from Graph V 
Chapter III. 
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APPENDIX 9 

{Rcfererxe; Chapter IV, Para 33) 

Statement showing Number of B. G. and M. G. Locomotives Working on Passenger, Mixed and Goods Services according to age groups 

during 1952-53 and 1954-55 *956-57 
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APPENDIX 9 {concld) 

{Reference: Chapter IV^ Para 33) 

Statement showing Number of B.G. and M.G. Locomotives Working on Passenger, Mixed and Goods Services according to age groups 

during 1952-53 and I9S4-55 to 1956-57 
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APPENDIX No. lo (Concid.) 

(Reference : Chapter V, Para 39) 

Results of Re -wei ghments of Coal Wagons at Colliery Base Stations situated on the Eastern, Central and South Eastern Railways 
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(Reference: Chapter V, Para 40) 
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APPENDIX 14 

(Reference : Chapter VI, Para 60) 
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,—\X’oigh]ncnt of all wagons after loading coal from steamers is done on weigh-bridge at the ports of landing, 

. The higher% of shortages at Cuddalore and Tuticorin pons are due to coal being discharged in mid stream into lighters and then brought to wharf tor loading into wagons. 








APPENDIX i6 

(Reference: Chapter VIII, Para 74) 

Total number of complaints lodged by railway to the coal controller regarding defective supplies of coal and number of complaints that were outstanding 

on 1st April 1955, 1st April 1956 and 1st April 1957. 
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Quantities shown against (*) relate to high percentage of dust and smalls from August 1956 to April 1957. 
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Rnginc No. 


APPENDIX 17 

(Referepce: Chapter VIII, Para 75) 

SHED SERVICES REGISTER 

Type Date Period ^Consumption 

Hrs. Min. as per ready 
reckoner. 


(t) Arrival incoming pit. 

(2) Arrival coal stape. 

(3) Arrival on repa r or service line. 

(4) I'otal shed mo\'cment (including shunting). 

(5) Shunting duty if any. 

Time comnienced. 

Time completed.. 

(6) Period shed movement excluding shunting (4)-(5). 

(7) Period ‘banked fire’ to full steam pressure. 

(a) Time c. immenced . 

(b) Time Completed. .. 

OR 

Period ‘lighting up’ to full steam pre.ssure. 

(a) Time c ommenced . 

(b) Time completed.. 

(8) Departure from Shed. 

(9) Hours standi tig in steam, 

(8)-(7b), - 

*Total shed consumption by time record. 

fipTotal si ed consumption as per Driver’s Fuel form. 

N.R.friJThc shed consumption shown in this form should not be based on fixed allowance but shttuld be worked 
oui by actual difference between the quantity on tender when leat’ing 1 he coal stage and the quantity 
oit tender when letiving the shed. 
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APPENDIX i8 

(Reference; Chapter VIII, Para 75) 

READY RECKONER FOR COAL CONSUMPTION 
(SHED MOVEMENTS—LB.) 

I 


LOCOMOTIVE GROUP GRATl-AREAS 


Time 

Hours 







Upto 20 sq. ft. 

21 sq. ft. 
to 

30 sq. ft. 

31 sq. ft. 
to 

.40 sq. tt. 

4! sq. ft. 
to 

50 sq ft. 

51 sq.ft, 
and above 

0*0 







0 

0 

0 

0 

0 

1 

.{ 







22 

37 

52 

67 

82 

1 







45 

75 

'05 

135 

165 

Ti 

4 







67 

i 12 

'57 

202 

247 

I '0 







90 

'50 

210 

270 

330 

j.l 







] 12 

187 

262 

337 

412 

li- 







'35 

225 

3'5 

40s 

495 

i:; 







'57 

262 

367 

472 

577 

2-0 







180 

300 

420 

540 

660 

2| 







202 

337 

472 

607 

742 

^ 2 







225 

375 

s25 

675 

825 








247 

412 

577 

742 

907 

3-0 







270 

450 

630 

SiO 

990 

3.1 







292 

487 

682 

877 

1072 

3 i 







315 

525 

735 

945 

"55 

3 i 







337 

562 

787 

!012 

1237 

4-0 







360 

600 

840 

1080 

1320 

4.! 







382 

<>37 

892 

"47 

1402 








405 

675 

945 

1215 

'485 

4.1 







427 

712 

997 

1282 

' 5<>7 

5-0 







450 

750 

1050 

1350 

1650 

4! 







472 

787 

1102 

1417 

1732 








495 

82 s 

"55 

[485 

1815 

5-4 







5'7 

862 

1207 

J552 

1897 

6-0 







540 

900 

1260 

1620 

1980 

6,{ 







562 

937 

1312 

1687 

2062 

6 i 







585 

975 

1365 

1755 

2145 

65 







607 

1012 

1417 

1822 

2227 

7-0 







630 

1050 

1470 

1890 

2310 

7.1 







652 

1087 

1522 

1957 

2392 

7 i 







675 

1125 

1575 

2025 

2475 

l\ 







697 

1162 

1627 

2092 

2557 

8-0 





• 


720 

1200 

1680 

2160 

2640 

8i 





• 


742 

1237 

1732 

2227 

2722 






« 


765 

1275 

1785 

2295 

2805 








787 

1312 

1837 

2362 

2887 

9-0 






• 

810 

1350 

1890 

2430 

2970 

9 l 

• 





• 

832 

1387 

1942 

2497 

3052 

9 i 







855 

1425 

1995 

2565 

3135 

9! 

f 






877 

1462 

2047 

2632 

3217 

lO'O 

e 

• 





900 

1500 

2100 

2700 

3300 

__ 

_ 

_ 

_ 

_ 

-- 

, - 

- ..- ■ - .- 



- 



iCWT 112LIL 
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APPENDIX No. i^—contd. 

(Reference: Chapter VIII, Para 75) 

READY RECKONER FOR COAL CONSUMPTION 
(SHED SHUNTING—LB.) 

II 


LOCOMOTIVE GROUP GRA PE AREAS. 


Time 

Hours. 







Upto 20 sq.ft. 

21 sq. ft. 

31 sq. ft. 

4isq. ft. 

51 sq. ft. and 









to 

to 

to 

above 









30 sq.ft. 

40 sq. ft. 

50 sq. ft. 


0-0 







0 

0 

0 

0 

0 

1 

X 







30 

50 

70 

90 

110 

1 

2 







60 

100 

140 

180 

220 

R 

4 . 







90 

150 

210 

270 

330 

I -0 







120 

200 

cc 

0 

360 

440 

1] 







ISO 

250 

3 S 0 

450 

SSO 

If 







180 

300 

420 

540 

660 

i! 







210 

3 SO 

490 

630 

770 

2-0 



• 




240 

400 

560 

720 

880 

2l 







270 

4 SO 

630 

810 

990 








300 

500 

700 

900 

1100 

2.1 







330 

SSO 

770 

990 

1210 

3'0 







360 

600 

840 

1080 

1320 

3.1 







390 

650 

910 

IJ70 

1430 

3 -i 







420 

700 

980 

1260 

IS 40 

3l 







4 SO 

7 SO 

1050 

I 3 S 0 

1650 

4-0 







480 

800 

1120 

1440 

1760 

44 







Sio 

850 

1190 

1530 

1870 

4 i 







S 40 

900 

1260 

1620 

1980 

44 







S 70 

9 S 0 

1330 

1710 

2090 

5-0 







600 

1000 

1400 

1800 

2200 

Si- 

• 






630 

1050 

1470 

1890 

2310 

Si 

• 

• 





660 

1100 

1 S 40 

1980 

2420 

sl 

• 




« 


690 

1150 

1610 

2070 

2 S 30 

6-0 

• 

• 



« 


720 

1200 

1680 

2160 

2640 

6;| 

• 






7 SO 

1250 

1750 

2250 

27 S 0 

6| 







780 

1300 

1820 

2340 

2860 








810 

I 3 SO 

1890 

2430 

2970 

7-0 







840 

1400 

i960 

2520 

3080 

7 i 







870 

1450 

2030 

2610 

3190 

7 i 







900 

1500 

2100 

2700 

3300 

7 l 







930 

iSSo 

2170 

2790 

3410 

8-0 







960 

1600 

2240 

2880 

3 S 20 








990 

1650 

2310 

2970 

3630 








1020 

1700 

2380 

3060 

3740 

8| 







1050 

17S0 

24 SO 

31 SO 

3830 

9-0 







1080 

1800 

2520 

3240 

3960 

9 i 







1110 

1850 

259c 

3330 

4070 

9I 







1140 

1900 

2660 

3420 

4180 

8 

4 







1170 

I 9 SO 

2730 

3 SI 0 

4290 

20-0 







1200 

2000 

2800 

3600 

4400 


1CWT-112LB 
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APPENDIX No i 8 —(conid.) 

(Reference : Chapter VIII, Para 75) 

READY RECKONER FOR STEAM PREPARATION 
(LIGHTING UP TO FULL PRESSURE-LB) 

III 


I-OCOMOTIVE GROUP GRATE AREAS. 


Time Hours. Upto 20 sq.ft 21 sq ft. 31 sq. ft. 41 sq. ft. 51 sq. ft. and 

to 30sq. ft. to qosq. ft. to 5osq. ft. and above. 


0-0 

I 

• 4 - 

1 


I -0 


1.1 
I.i 
i! 
2-0 


11 
22 
z'i 

3-0 


4-0 . 

• « 

367 

612 

857 

1102 

1347 

4i ■ . • . 

* • 

375 

625 

«75 

1125 

1375 

4i .... 

« • 

382 

637 

892 

1147 

1402 

4f . . . . 


386 

643 

901 

IIS8 

1416 

5-0 . 


394 

657 

920 

1183 

1446 

5l ... - 


401 

668 

936 

1203 

1471 

5-2 .... 

si ... . 


408 

680 

690 

952 

966 

1224 

1242 

1496 

1518 


•4 ^ 4 

6-0 .... 


420 

700 

980 

1260 

1540 

6f . . . . 


424 

707 

990 

1273 

'556 

6 i ... . 

61 ... . 


429 

715 

1001 

1287 

1573 


433 

722 

1011 

1300 

1589 

7-0 . 


438 

730 

1022 

1314 

1606 

7l • ■ ■ ■ 


44' 

735 

1029 

1323 

1617 

7-i - 


444 

740 

1036 

1332 

1628 

7i .... 


447 

745 

1043 

1341 

1639 

8-0 .... 


450 

750 

1050 

1350 

1650 

8i ■ . 


454 

756 

1059 

1:161 

1664 

81 ... . 


457 

761 

1066 

1370 

1675 

S'i ... . 


458 

763 

1069 

1374 

1680 

9-0 . 


460 

766 

1073 

1379 

1686 

9,f .... 


461 

768 

1076 

1083 

1691 

9i . . . . 


462 

769 

1078 

1385 

1694 

9.1 .... 


463 

771 

1080 

1388 

1697 

ro-o .... 


464 

772 

1082 

1390 

1700 



I CWT 

112 LB. 
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APPENDIX No \ 2 ,—icontd.) 

(Reference : t^hapter VIII, Para 75 

READY RECKONER FOR COAL CONSUMPTION 
(BANKED FIRE TO FULL PRESSURE-LB) 

IV 


LOC:OMOTIVE GROUP GRATE AREAS. 


Time Hours. 


Upto 20 sq. ft. 21 sq. ft. 31 sq. ft. 41 sq. ft. 51 sq. ft. 

to 30 sq. ft. to 40 sq. ft. to 50 sq, ft. and above. 


0-0 

. 






0 

0 

0 

0 

0 

1 

4 







30 

50 

70 

90 

no 

1 

2 







57 

95 

133 

171 

209 

3 

1 ' 







86 

143 

201 

258 

316 

I -o 







112 

187 

262 

337 

412 

14 







139 

232 

325 

418 

511 

4 







165 

275 

385 

495 

605 

If 







184 

327 

430 

553 

676 

2-0 





\ 


204 

340 

476 

612 

758 

2l 







220 

367 

514 

661 

808 








235 

392 

549 

706 

863 

2f 







249 

415 

581 

747 

913 

3-0 







262 

442 

612 

787 

962 

3i 







273 

455 

637 

819 

1001 








285 

475 

665 

855 

1045 

3f 







295 

492 

689 

886 

1083 

4-0 







304 

507 

710 

913 

1116 

4i 







313 

522 

731 

940 

1149 

4i 







322 

537 

752 

967 

1183 

4f 







330 

550 

770 

990 

1210 

5-0 







339 

565 

791 

1017 

1243 

5i 

si 







348 

580 

812 

829 

1044 

1066 

1276 







355 

592 

1303 

5l 







363 

605 

847 

1089 

1331 

6-0 







370 

617 

864 

1111 

1358 












6i 







378 

630 

882 

1134 

1386 

6i 







384 

640 

896 

1152 

1408 

6i 







390 

650 

910 

1170 

1430 

7-0 







397 

662 

927 

1192 

■457 

7i 







403 

672 

941 

1210 

1479 

7i 







409 

682 

955 

1228 

1501 

7i 







415 

692 

969 

1246 

1523 

8-0 







420 

700 

980 

1260 

154c 








426 

710 

994 

1278 

1562 



• 





430 

717 

T004 

1291 

1578 

8| 







433 

722 

lOI 1 

1300 

1589 

9-0 







438 

730 

T022 

1314 

1606 

9 i 







441 

735 

T029 

1323 

1617 

9 i 

• 






444 

740 

1036 

1332 

1628 

9f 

• 






446 

743 

1041 

1338 

1636 

10 -0 







448 

747 

1046 

1345 

1644 


I CWT 112 LB. 
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APPENDIX No i8—(coMcW.) 

(Reference : Chapter VIII, Para 75) 

READY RECKONER FOR COAL CONSUMPTION 
(AWAITING MOVEMENT ORDERS—LB) 

V 

LOCOMOTIVE GROUP GRATE AREAS. 


Time Hours. 





LIpto 20 sq. 

ft. 21 sq. ft. 
to 30 sq. ft. 

31 sq. ft. 
to 40 sq. ft. 

41 sq. ft. 
to 50 sq. ft. 

51 sq. ft. 
and above 

0-0 . 





0 

0 

0 

0 

0 

i 





18 

31 

43 

56 

68 

1 





37 

62 

87 

112 

137 

3 

\ 





56 

93 

131 

168 

206 

1 -0 . 





75 

125 

175 

225 

275 

'1 ■ 





94 

136 

219 

281 

344 

i.l . 





I 12 

187 

262 

337 

412 






J3t 

219 

306 

394 

481 

2-0 





150 

250 

350 

450 

550 

2;] 





169 

281 

394 

506 

619 






187 

312 

437 

562 

687 

2:,‘ 





206 

344 

481 

619 

756 

3'0 . 





225 

375 

525 

675 

825 

3k • 





244 

406 

569 

731 

894 

3k . 





262 

437 

612 

787 

962 

3;i‘ • 





281 

469 

656 

844 

[031 

4-0 . 





300 

500 

700 

900 

xxoo 

4l ■ 





319 

53i 

744 

956 

1169 

4i ■ 





337 

562 

787 

10X2 

X237 

4l 





356 

594 

831 

1069 

X306 

5-0 . 





375 

625 

875 

1125 

1375 

5.}' ■ 





394 

656 

919 

II8I 

X444 

5i- • 





412 

682 

962 

J237 

X5X2 

5l • 





431 

719 

1006 

1294 

X58X 

6-0 





450 

750 

1050 

1350 

X650 

61- . 





469 

781 

1094 

1406 

1719 

6.1 . 





487 

812 

1137 

1462 

1787 

61 . 





506 

844 

ir8i 

1519 

1856 

7-0 . 





525 

875 

1225 

i575 

X923 

7i • 





544 

906 

1269 

1631 

X994 

74 . 





562 

937 

J312 

1687 

2062 

74 ■ 





581 

969 

1356 

1744 

2X3X 

8 -0 . 





600 

1000 

1400 

1800 

2200 

81 . 





619 

1031 

1444 

1856 

2269 

8| . 





637 

1062 

1487 

1912 

2337 

81 . 





656 

1094 

1531 

1969 

2406 

9-0 . 





675 

1125 

1575 

2025 

2475 

9 l • 





694 

1156 

1619 

2081 

2544 

9 l - 





712 

1187 

1662 

2137 

2612 

9 l • 





731 

1219 

1706 

2194 

268X 

lo-o . 





750 

1250 

1750 

2250 

2750 


I CWT -=ii2 LB. 
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APPENDIX 19 (a) 

(Reference; C'hapter VIII, Para 80) 

STATEMENT SHOWING UN-CONNECTED AND MISSING WAGONS 


! 

Column I 


Column 11 


i 

.Column III, Column IV 

Column V 

Column VI 


No. of 

No. of wagons received in sheds 

Total ' 

No. of 

Wagons in Col. Ill 

Number 


wagons 

during the year only 

unconncc-l 

wagons 

traced upto 31-3-57 

of wagons 

Railways 

lonsigned 




ted ; 

missing as ' 


in Column IV 


from col¬ 

Against 

Wagons 

Unconnec¬ 

wagons ; 

at the end 


traced upto 


liery base 

those in 

unconnec¬ 

ted due to 


of the vear 


31-3-57 


stations • 

Col. 1 : 

ted for 

wagon 

' 1 

DilT. of 




during ^ 


lack of 

intercep¬ 


Col. I& 




the year 


despatch 

tion or j 


II (a) 




only : 


particulars 

' diversion | 






! 

II (a) 

II (h) 

II (<■) 

11 ih) 




1 





n (c) 


1 



1954-55 









Central 

121,500 

117,732 3,409 

2,409 

5 ,Si 8 

3,768 


1988 

3,475 

Eastern 

157,645 

87,484 

tRs 

185 

16 r 


38 

76 

Northern 

73,046 

72,240 445 

378 

823 

806 

Out of col. 

464 S89 

11 (h) (86) I 

II (c) 378 J 







Out of col. 

N. Eastern 

40,773 

39,873 

Not Available 

900 



17S 

S. Fiasrern 

73,990 

73,928 

45 

45 

62 


15 

62 

Southern . 

30 .i 68 

28,684 671 


671 

1484 


102 

917 

Western . 

65,833 

61,505 2727 

415 

3,142 

4,328 


2,675 

1,217 

Tot At, 

492,955 

481,446 


10,684 

11,509 


7,282 

6,514 



Percentage over wagons consigned 2 -2',’y 

2 - 3 % 


1 - 5 % 

l’. 3 % 

1955-56 









Central 

Eastern 

125,875 

122,780 2,363 

2,909 

5,272 

3,095 


2,566 

2,176 

88,112 

87,748 

139 

139 

364 


60 

302 

Northern . 

64,655 

63,725 972 

830 

1802 

930 

Out of Col. 

1,008 

II(*.) 178 1 

577 







Out of Col. 

II (c) 830 J 


N. liastern 

39,259 

38,533 ( 1819 

) 

i8ig 

726 


43 

96 

S. Eastern 

75,355 

75,246 

254 

254 

109 


•• 

89 

Southern 

43,613 

39,490 ( 1138 

) 

1,138 

4,123 


365 

3,169 

Western . 

70,735 

66,169 1894 

276 

2,170 

4,566 


1,532 

2,956 

Totai, . 

507,604 

493,691 


12,594 

13,913 


5,574 

9,365 



Percentage over wagons consigned 2 • 5% 

2 - 7 % 


1-1% 

1-8% 

1956-57 









Cenrtal 

136,809 

132,479 2,636 

4,364 

7,000 

4,330 


2,539 

2,159 

Eastern 

91,772 

91,312 

} 49 

349 

460 


173 

233 

Northern 

85,028 

83,689 1,172 

1,213 

2,385 

1,339 

Out of Col 

1,585 

11(6) 372 ^ 

455 

1 







Out of Col. 

11 (c) 1213 

( 

N. Eastern 

• 46,493 

43,181 C 

1713 ) 

173 

3312 


I 

69 

S. Eastern 

^ 81,630 

81,099 

- 318 

318 

531 



• • 

Southern 

■ 47,242 

44,885 ( 

354 ) 

354 

2,357 


30 

1,556 

Western . 

. 76,675 

71,937 3611 

1089 

4,700 

4,738 




Total 

565,649 

541,582 


15,279 

17,067 


4,328 

4,472 



Percentage over wagons consigned 2-7% 

q . qO/ 


0'8% 

0-8% 
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APPENDIX No. 19(^) 

(Chapter VIII, para 8o) 

A centralised s>’stem of linking on the lines detailed below should be introduced to improve matters : 

(а) 'Unconnected'’ wagons, arising from interceptions :— 

The Operating Department of each Railway should regularly collect the necessary particulars of rebooking 
(diversions) and/or interceptions from each Division , District, giving the following particulars :— 

(r) Wagon No. 

(2) Name of the Colliery base station. 

(3) Owning Railw'ay. 

(4) Railway Receipt No. and date. 

(5) Original Consignee. 

(б) New consignee. 

(7) Particulars of Re-booking. 

I’hese statements should be consolidated and submitted to the Central Accounts Office, say, twice a month. 
The Accounts Office should furnish information to their counterparts on other Railways in respect of wagons 
originally consigned to them. 

{b) 'Unconnected' wagons arising from missing particulars :— 

Each Railway should similarly furnish to the accounts Branch of the Ministry t)f Railways where a Central 
Clearance Unit may be set up, the following particulars, monthly :— 

(1) Wagon No. and owning Railway. 

(2) Date of Receipt in shed or at distributing centre. 

(3) Quantity. 

(c) "Missing" Wagons — 

The Central Accounts Office of each Railway should prepare a monthly statement of ‘missing’ wagons within 
tw'O months f.e., for wagons despatched in April, the statement should be prepared by the end of June) and sub¬ 
mit to the Central Clearance Unit of the Accounts' Branch of the Ministry of Railways. The statement should 
contain the following particulars :— 

(1) Name of the Railway. 

(2) Name of the base station from w'hich despatched. 

(3) Wagon No. and owning Raihvay. 

(4) Railway Receipt particulars. 

(5) Quantity, 



(Reference:Chapter IX, Para 88) 

Additional Quantity of Coal of Various Grades Over 1955 Production (Coking and Non-Coking) Estimated to 

be Raised Fieldwise by 1960-61 (Figures in Million Tons) 
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Note: As regards additonal production by the end of the 3rd Five Year Plan no fieldwise estin^atcs have yet been workedout. 







APPENDIX No 21 
(Reference; Chapter X, Para 94) 

Summaiy of Estimated Products (.Qualitative and Quantitative) Obtainable From the Prosed washeries 

for Railways 
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Totfll '"Raw Coal & Product? in j 

million tons per year' . . 1-27 4’79 j o-o8 
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APPENDIX No. 22(a) 

(Reference ; C^hapter XI, Paras 99, 101) 

BASIS FOR ESTIMATING PERFORMANCE AND OPERATING COSTS OF DIFFERENT 

TYPES OF LOCOMOTIVE POWER. 


Item 

No. 

Description 

Steam 

Diesel 


Kleclric 

1 

Loco H.P Rating for same haii 

ling capacity . 

1650WP/WG 

2400 


2400 

2 

H.P./Ton of weight 


10 

20 


30 


Loco weight in tons 


*160 WP/WG 

120 


So 

3 

Annual - Vlileage Ratio 


I 

1-25 


1 '5 



\Pass. . 

56000 

70000 


84000 


Annual Mileage 

. f (.roods 

33000 

41300 

49500 

4 

(a) I'railing Train load 

** \Pass. 

450W.P. 

540 \ Steam ■ 20/',, 

540 7 Steam 7 20% 



/Goods. 

laooW.Ci. 

1440/ 

1440 J 



(b) Gross Train load 



Loco, weight plus 







trailing train load. 



5 

(a) 'J'railing 'Pon Miles per loco, per anmiir. 


Annual mileage X 






trailing train load. 




(b) Gros: Ton Miles per loco. 

per annum 


Annual mileage X 







Gross Train load. 



6 

Loco Priiie Ratio 


1 

2’44 


2 '35 


Pri'ie in Rs. 


s,l 1,000 

1 2,50,000 

12,00,000 

7 

Interest rate per annum 


4 "/. 

4 "n 


4 ”n 


Dcprcci rtion per annum (on sinking fund 

-% 

2.1",, 


■A% 


method i 






8 

Crew .... 


1 Ufiver &. 2 Firemen 

i Driver & (i Asstt. 

1 Driv 

er tk I Assn. Driver 





Driver, 




Crew milegac per monlli 

\ Pass. 

4700 WP 

4700 J ■ 1 s S405 

4700 . 

1-3, 6110 



J Goods 

2750 W.G. 

2750 ■ 1-15 .3163 

2750 

1 •3-3575 


Crew ei-rnings per month 

Rs. ■] Pass 

>875 

735 


735 


(Inclu jes salary 

J Goods 

620 

564 


S64 


P.F. mileage & D.A.) 







Crew Cl St per mile j 

[<s. 7 Pass. 

0 - iS7 

0-136 


0- 120 



/ Goods. 

0 • 226 

0-179 


0-158 

9 

Maintenance and repair cost per engine mile Rs. 

0*5 

0-65 


0-3 

10 

Co.st per engine mile 

Lubrication 

o-os 

o-oi 


o-oi 



Water 

o-os 

o-o; 





Other supplies 

t 0-02 

o-oi 


O-OI 




Coal 

Diciic/ 07/ 

likctrical Hiicroy 


Fuel cnstrgv per 1000 G.T.M. 

\ Pass 

t85 lb. 

IS 111 . 


34 KWH 



/ (roods. 

J50 lb. 

Ih lb. 


34 KWH 

12 

Operati ig cost per loco, per annum 

Sum of items 7, 8, 9, 







to & 11. 




13 

Operati ig cost per 1000 Trailing Ton Miles . 

Item 12 : Ite]n5(a) 




14 

Pass ; Goods Ratio 



1 .2 



15 

Fixed cost of electric track 

equipment and 


9,600 '' 

1 S'/,, on Rs. 1-2 


insta lation 





lakhs per track 


Rs./Track mile/annum 




mile. 






1 

4"i, interest 7 







>z'}„ mainle- | 







nance. 1 






1 

2‘;„depreci- r 







ation 1 






J 

J 


*A\ crage weight of steam locomotive is taken 

7s% of coal and water 

on tender. 




cciN’c trailii7g load is taken at 75% of the Design Trailing load on level track. 
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4-90 









appendix No. 22 {a)—contd. 

(Reference:— Chapter XI, Paras 99 and loi) 

BROAD GAUGE 

PERFORMANCE AND OPERATING COSTS OF DIFFERENT TYPES OF LOCOMOTIVE POWER 






APPENDIX No. 22 {a)—-cantd. 

(Reference Chapter XI Paras 99 and loi) 

BALANCING TRAFFIC DENSITY IN MILLION TRAILING TONS PER SINGLE TRACK MILE PER ANNUM 






202 


APPENDIX’No. 2z{a)~cmtd. 


Railway 

i 

Section to be electri¬ 
fied. 

1 

1 

1 

Route 

Miles 

Track 

Miles 

Traffic 
density 
Trailing 
Ton Miles 
per annum 
per track 
mile 
during 

1956-57 

(in million) 

Average 
delivered 
cost of 
Coal 
Rs./Ton. 

1 Maximum 
cost of 
electric 
energy 
which 
will 
justify 
electrifica¬ 
tion 

(AS./kwh.) 

t. CENTRAL RAILWAY 

I. Igatpuri-Bhusawal 

191 

i 

382 

5-67 

39-46 

i 

0-95 


2. Itarsi-Bina 

143 

143 

7-55 

37-41 

I -06 


3, Bina-Jhansi‘ 

94 

94 

6-17 

37-92 

0-94 


4. Jhansi-New Delhi 

255 

299 

4.41 

38-45 

0-70 

11 . WESTERN RAILWAY 

I. Virar-Baroda 

208 

417 

6-79 

41-92 

I -16 

1 

2. Baroda-Ratlam . 

161 

161 

10 *80 

39*08 

I -29 


3. Ratlam-Nagda . 

26 

26 

11-62 

38-10 

I -27 


4. Nagda-Gangapur 

246 

246 

7-56 

38-44 

I -10 


5. Gangapur-Bayana 

6. Baroda-Ahmeda- 

48 

j 48 

8-64 

36-51 

I-lO 

II SOUTHERN RAIL- 

bad 

62 

102 

7.46 

41 -02 

I -20 

WAY : 

I. Madras-Bezwada 

267 

j 267 

7-52 

53-70 

More than 
1-60 


2. Bezwada-Waltair. 

217 

j 217 

6-47 

36-23 

0-91 


3. Madras-Arkonam 

42 

1 

5-31 

65-45 

i More than 

I -60 


4. Arkonam-Jalarpet 

90 

! 90 

6-59 

56-20 

More than 

I -60 


5. Jalarpet-Erode . 

III 

III 

5-39 

65-45 

1 

More than 

I -60 
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APPENDIX NO. 22 (b) 

(Reference : Chapter XI, Para 99) 

ECONOMIC COMPARISON BETWIiEN STEAM AND DIESEL POWER FOR 

SHUNTING SERVICES 


Item 

No. 

Description 

1 Steam 

Diesel. 

I 

i 

' 

Mileage ■{ 

' Hours in Service per day 

1 

1 Miles per day (hj 5 M. P. H. 

Days in use per annum 

Total mileage per annum 

16 

80 

I 

260 

20,800 

1 

ICC 

3 CO 

3o,oco 

II ' 

i 

1 

Capital cost per Loco ......... 

i 

1 250000 

i 

400000 


COSTS. 



III 

i 

Interest on Capital cost f Rate per annum ..... 

1. Total Rs./Annum ..... 

1 

: 4 Ml 

1 10,000 

4 /o 
16,000 

IV, 

Depreciation on Capital Cost" 

r Rate per annum . . . . . ' 2% 

1 TotalRs. per annum . • . . | 5,000 

/o 

10,000 

V 

! j 

! Crew Cost . . 

crew — 

Crew earnings Rs./month. 

1 Crew mileage per month 
> 

Crew cost per mile . 

^ Total crew cost Rs./annum per loco 

shunter & 
Fireman 

i 242 

1,000 

0-242 

5,040 

i 

Shunter 

140 

1,000 

0.14 

4,200 

1 

VI 

r Rs./Mile . . . • • . j 

Maintenance and repair cost 

1 Total (Rs./annum) .... 

0-5 

10,400 

0-6 

18,000 

VII 

1 

Lubrication water and Other f Rs. per mile . 
supplies i 

L TotalRs. per annum 

0-12 

2,500 

o-12 

3,600 
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APPENDIX No. 22 (y>)—contd. 

ECONOMIC comparison BETWEEN STEAM AND DIESEL POWER FOR 

SHUNTING SERVICES 


Item 

No. 

Description 

1 

! 

1 

1 

Steam 

Diesel. 


! 


1 Coal rate 

1 

@ Oil rate 


VIII 

[ Fuel cost per annum (Rs.) 

. 

j 20 

13,000 

250 

20,100 


1 Fuel consumption rate . 

Steam-70 lb. coal/mile 

30 

19,500 

275 

22,100 


1 

Diesel-61 thlb. oil/mile 

40 

26,000 

300 

24,100 




50 

32,500 

325 

26,100 




i 60 

1 

39,000 

350 

28,100 




1 

@ 

Coal rate 

@ Oil rate 


! 


20 

45,940 

250 

71,900 


j 


30 

52,440 

275 

73,900 

tx. 

Total Operating cost-Rs. per annum . . }■ 

40 

58,940 

300 

75,900 

1 



50 

65,440 

325 

77,900 

i 

1 

1 


60 

71,940 

350 

79,900 



• 

20 

2*21 

250 

2'40 




30 

2-52 

275 

2*46 

X. 

Operating cost-Rs. per shunting mile . . > 

1 

i 40 

2-83 

300 

2-53 




i 50 

3 •15 

325 

2-60 





3-46 






60 

350 

2-69 


*Note —Crew Earnings per month (Rs.) 

1 

1 



Shunter 

1 

Fireman 

Pay and Mileage . . . . . . . ... 

80 

50 


50 

45 

P. F. & G. R. .. 

10 

7 

Total .... 

140 

102 
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APPENDIX No. 23 
(Reference : Chapter XI, para too.) 

A Note on 

The Availability And Supply of Diesel Fuels in India 

by 

The Director, Fuel Research Institute, Dhanbad. 


The potential production capacity of the refineries at present existing and planned at Bombay, Visakha- 
patnam and Digboi is estimated as follows : 

Table I 



1 

1 

Rated ' Poten tial 
(m. tons per annum) 

Bombay .......... 

. 

. 3-25 4-230 

Visakh .......... 

• 

‘0-50 1 0-675 

Digboi .......... 

• 

0-35 i 0-420 

Total 

■ 

4-10 ' 5-325 

On the basis of the above production, the following petroleum products are likely to be available by 1962. 

Table II 


000 tons) 

Aviation spirit ......... 


Nil 

Motor spirit ......... 

• 

1307 

Super, kerosene/aviation turbine fuel (ATF) .... 

* 

688 

Inferior kerosene ....... 

• • 

52 

High speed diesel (HSD) ....... 


746 

Light oil (diesel) (LDO) ....... 

• 

353 

Furnace oil ......... 

• 

1632 

Total 

• 

4778 

The Table below gives a conservative assessment of the requirements 
by ’ 62. 

of petroleum products for India 

Table III 


(000 tons) 

Aviation spirit ....... 


96 

Motor spirit ......... 


1094 

Superior kerosene (ATF) & Inferior kerosene 


2726 

H. S. D . 


1610 

L. D. 0. 


545 

Furnace oil ......... 


1072 

Total 

• • 

7143 
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APPENDIX No. 23 (comd.) 

On the basis of the above production and requirements, the anticipated demands and surplus of petro¬ 
leum products in India by 1962 is assessed as follows : 

Table IV 

(Figures in thousand tons) 


Anticipated 

production 

Anticipated 

demands 

Surplus or 

I deficit in 1962 

Aviation spirit 

- 



. ‘ Nil 

96 

—96 

Motor spirit . 

. 

• 


1,307 

1,094 

T213 

Sup. kerosene (ATF)"!^ 

Inf. kerosene J 

. 

- 


i 

• ‘ 740 

1 

2,726 

1 

1 

—1,986 

High speed diesel (HSD) 


• 


• 1 746 

1,610 

—864 

Light diesel oil (LDO) . 

. 



■ ! 353 

545 

—192 

Furnace oil . 


• 

• 

- ! 1,632 

1,072 

+560 





i 4,778 

1 

7,143 j 



The Table, however, does not take into account any special development in dieselisation of the Railways. 
The estimates are based on normal increase in requirements of petroleum fuels in India. Taking the above 
factors into consideration and an economic area of distribution, as well as demands of petroleum fuels within 
this economic area, the estimates have been prepared on two alternative bases for 1.5 million tons refinery 
based on newly discovered Assam crude. 

Table V 



The above Table gives the products that will be obtained from the refineries in case aviation spirit is one 
of the items of manufacture. B is on the basis that there will be no production of aviation spirit. 

Table VI 


(Thousand tons) 




Estimated 

Production i Surplus or 

f 

deficit 

Produi.;ts 

demand in 
1962 

I -501. tuns 
refinery 

2 m. tons 1 ■ 5m. tons 

refinery , refinery 

2m. tons 
refinery 

Aviation Spirit 


205 

274 +182 

-f2SI 

Motor Spirit ..... 

294 

433 

578 +139 

+ 284 

Sup. kerosene ATF 

t - 

M 





r 

193 

257 [ —496 

—432 

Inf. kerosene. .... 

178 J 


1 


H. S. D. 

227 ') 





V 

207 

276 —98 

—29 

L. D. 0. 

78 J 




Furnace oil . 

1.34 

225 

300 -i-91 

-hi 66 


18 R.B.-14 
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APPENDIX No. 23 {contd.) 

Table VI gives the anticipated surplus or deficit in the economic area of distribution based on Assam 
crude by 1962. 

It will be seen that whereas motor spirit, aviation spirit and furnace oil will be produced in surplus, kerosene 
and diesel oil will be in deficit. 


Regarding the furnace oil, the surplus in this product is estimated between 91,000 tons and 166,000 tons 
in addition to the already anticipated All-India surplus of 560,000 tons. The actual surplus of furnace oil 
will be much greater than the estimates given above. Much of the furnace oil requirements of the country 
assumed in Table IV can be replaced by coal-tar fuels, which will be available from the steel plants in large 
quantities and the anticipated demands under Table IV are also arbitrary. 

The present consumption of furnace oil does not justify the increased consumption assumed. It has 
been mainly based on the assumption that the Heavy Industries to be newly found will become a consumer 
of this commodity due to adjustments and possibly as a regulatory measure. 

It has also been proposed that in view of the large excess in production of furnace oils, recourse may be 
taken to utilise these furnace oils for carbon black production or for production of bitumens for road. 


Although the initial target for production of crude oil at Naharkatia has been accepted e.t 2-5 million 
tons per annum, an ultimate production of 4-5 million tons per annum is considered possible on the basis of 
37-8 million tons reserves assessed. The production of additional diesel fuels from this source is, therefore, 
possible. 

An examination of the balance production-consumption on All-India basis shows the following pic¬ 
ture ;— 

Table VII 


In 1000 T/y 



Economic area 

All-India 

Superior kerosene ........ 

i 

1 254 

1 

b 395 

Inferior kerosene ......... 

I 378 

334 

H. S. D. 

327 

764 

L. D. 0. 

1 excess 98 

' 1 

36 


and the following excess; 


■ i 

.Motor spirit ^ 

00 

791 

Furnace oil . 

166 

860 


90°/o by weight and almost 100% by volume of this excess furnace oil can be converted into diesel fuels. 

The hydrogenation of the corresponding cuts of coking and catalytic cracking will produce an extra quan¬ 
tity of high speed diesel and/or low speed diesel. For this cracking of excess from the catalytic cycle oil there 
will be corresponding reduction of furnace oil in the refineries. Further, when processing paraffinic crudes 
under certain conditions, it is possible to use a part of the catalytic cycle oil as high speed diesel by mixing it 
with a large amount of straight run distillate of high diesel index, though it is doubtful whether this can be 
possible with Naharkatia crude. 

These processes refer to production of diesel oil from the refineries within the normal scope of opera¬ 
tions. However, diesel oil can be produced from these sources and particularly from the furnace oil fraction 
by high pressure catalytic hydrogenation in the gas phase similar to the process adopted for low' temperature 
tar from coal carbonisation. In fact, low temperature carbonisation tar is more refractory towards hydro¬ 
genation. The Bergius process developed in Germany uses a high pressure of over 450 atm. for hydrogena¬ 
tion. Recent work carried out at the Central Fuel Research Institute, as well as abroad have shown the possi¬ 
bilities of carrying out the hydrogenation at much lower pressure— i.c., in the neighbourhood of too atm., 
thus considerably reducing the capital costs and increasing the yields in conversion. 

How'ever, for hydrogenation of either the coal-tar or furnace oil, minimum economic units will be of the 
order of 100,000 tons per annum capacity. If, therefore, the Railways’ demands for diesel fuels have to be 
met, the Government may be approached to provide for such hydrogenation plants at individual refineries 
where there will be adequate surplus production of furnace oil for installation of minimum economic units. 
As far as groups of refineries are concerned, such as at Bombay, the furnace oil from different refineries can be 
pooled into one hydrogenation unit. 

The advantage of carrying out the hydrogenation alongside the refinery is that the required hydrogen 
can be obtained from the surplus refinery gases by suitable treatment. 

However, hydrogenation of furnace oil can only partially meet the long-term requirements. Recourse will, 
therefore, have to be made also to produce diesel oil from other indigenous sources. 
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APPEKDIX No. 23 (concld.) 


It has been proposed that in the course of next 15—20 years, 50 million tons of coal should be carbonised 
for production of smokeless fuel for the populace as a measure for supply of household fuels and particularly, 
as a conservation measure for soil and prevention of deforestation. Carbonisation of 50 million tons of coal will 
leave approximately 5 million tons of low' temperature tar and even if only the distillates, alter removing all pitch, 
are hydrogenated approximately 2 • 5 million tons of diesel oil can be obtained from this source, as a by-product 
of the domestic coke manufacture by low’ temperature carbonisation process. 

The direct synt hesis of diesel oil from coal via gasification is also possible. In this technique, coal will be 
gasified with steam and oxygen to produce carbon monoxide and oxygen from w’hich diesel oil can be catalytically 
synthesised by the w'ell-known Fischer-Tropsch technique. 


The Fischer-Tropsch process, produces a very high grade of diesel oil in view of the paraffinic nature of the 
synthesised product. 

Low' grade coal, even containing 40% ash (e.g. middlings front w’asheries) can be gasified as powdered 
coal and approximately 5-6 tons of coal w'ill be required for production of each ton of diesel oil. In addition 
to diesel oil, there will be some motor spirit and other chemicals produced during synthesis, which will be wel¬ 
come to the industrial economy of the country. 

In view- of the requirements of the Railways and the dilemma that the Railways will be faced with, in order 
to meet their fuel rc quirements in the not too distant a future, it is suggested that the Government and the Planning 
Commission be made aware of the situation, so that necessary steps can be taken in time. Dependence on direct use 
of coal, although it will continue for many years to come as far as the Railways are concerned, can no longer be 
expected to meet the increased requirements of fuels by the Railways. There cannot be any doubt that the cost 
of production of coal will increase with the increased difliculties in mining, with increased exhaustion of the easily 
mineable seams, with the exhaustion of the better quality coals and increased cost of cleaning of inferior grades 
of fuels, increased cost of labour and machinery. 

The picture that may emerge to-day as comparative on the basis of coal-costs will no longer be applicable in future. 
It is also certain that for many purposes, e.g. for carbonisation for steel industry and others, much of the future 
output of coal will have to be cleaned. This will inevitably produce very large quantities of middlings and rejects, 
which nevertheless will contain 50 % or more of carbon. Throwing away all the rejects will, on the one hand, 
be a great national ;oss and on the other, the large quantities that will be produced will constitute a grave pro¬ 
blem with regard to utilisation. 

The easiest approach w'ill be to convert these by-product fuels into power and liquid fuels. Whereas gene¬ 
ration of power at any particular point—and the washeries will be chiefly located in the coalfields themselves. 
W'hich are regionally concentrated—will have a limit in view' of the power requirements in the area concerned, 
liquid fuels produced in these centres can always be economically transported over a large area of the country. 

Blending of the natural liquid fuels with the synthesised fuels will improve the quality of both. 

In a recent appraisal of the energy-economy position of the U.K., and, in particular in relationship to the 
advent of atomic power in that country, the entire programme of coal research is being reoriented chiefly for 
production of liquid fuels from coal by improved techniques. The British Ministry of Fuel and Power has, 
thus, launched a fi, 3 million research scheme for production of synthesis gas by the slagging technique for pro¬ 
duction of synthetic oil from coal. 

Since the low grade energy in the form of inferior grades of coal available in abundance in the country will 
have limited scope for application, conversion of this low grade fuel to higher forms of energy which can bC' 
utilised with mudi higher efficiencies is the only logical solution for meeting our future requirements. 

Regarding the costs of production, it has been show'n by the Experts Committee on Synthetic Fuels appoin¬ 
ted by the Government under the Chairmanship of Dr. J. C. Ghosh, that even on the basis of the present day 
techniques and ct sts and based on modern machinery and imported equipment, the project will be competitive 
with liquid fuels obtained from natural sources and imported from abroad. 

The energy-economy of the country and the resources of energy, place a vital responsibility on the Go¬ 
vernment for long term planning, and unless steps are taken early in the direction of research and development 
and establishment of proto-type plants for studying the production costs and techniques under actual conditions, 
lack of specific forms of energy sources may seriously handicap development of the country in future. 

Special emphasis is necessary on the production of liquid fuels, particularly diesel fuels, from indigenous 
sources based on either natural crude oil or coal tar and ultimately coal itself, and the Govt, should be advised 
to take early steps towards the realisation of these plans. 
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